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(57) Abstract: Novel fused imidazole compounds of general formula (I), 
pharmacologically acceptable salts thereof, or hydrates of both, exhibiting 
adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mellitus and complications of diabetes; wherein R 1 is 
optionally alkylated amino or the like; R 2 is hydrogen, alkyl, or the like; R 3 
is optionally substituted aryl, a pyridinone group, a pyrimidinone group, or 
the like; Ar is an optionally sybstituted aryl or heteroaryl group, or the like; 
and Q and W are each independently N or CH. 
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mm^m<. wmffiizftmmtzswmmm'm. -^-d/v>-t 

•f^t^X^ftX^ (ftfrg^^A, 1 9 8 8¥gfiUJ» . 
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Tfg^Sns (Fredholm.B.B. et al., (1994¥), Pharmacol. Rev.," '46^, 143 

-156M) . \m^z7?;is>%:®m$$.~FMmftmt77 : -u-b i/*?? 

— fe*P#(cS^^TAli5«J:^A2lc^^$nfc(Van Calker.D. et al., (1979¥), 
J. Neurochem., 33#. 999-1003H) . 2*>\z. A2g£#te75V v>£cfctf 
7t7 v>A273*-7> hT$.^NECAi:CGS-21680{3^-r^^fntt^iSV^^^ 
^l'So'V^TA2a^«kl>'A2b(D-y-^'f7 p lc^$ nfc (Burns, R. F. et al.. (1 
986^), Mol. Pharmacol.. 29#, 331-346H; Wan, W. et al.. (1990^), J. 
Neurochem., 55#, 1763-1771H) . Z\nt>V>%®fc<D±mW>. mm&)Mm\Z 

tl^l&D U Al££#7>*3-X Mi-f >*U>J§gtt£±#£ 
-tr3[,Challis.R.A, Biochem. J.. (1984^), 221#. 915-917H; Challis.R. 
A, Eur. J.Pharmacol.. (1992^). 226#, 121-128H] . JJiflMSK^Tte 
7 x 7 v > \tk 1 £ ^ b T-T > * U > <DB^ £ & # Tm<D® K> Zfe 
jgr$"& [Yannucci. S. J. . (1992^). 288#, 325-330KK W095/1812843£ 
ZfllOWmN\Z\n\&®fr7>?zi-x b<Dm%.Mm&Mrfm7K2tl& 0 , Al 
gg#{HW-r&$6£«#^. 7x7 v>A2§^f;MLT«, W09701551 

lcA2a^W7>^=3*-7, hCDMm^^J^^-r^ffim^iemii^^^, 
<Z)1S8ate£<^$tlTVifeV>. TIPS.. (1993). 14#. 360-366HiCffPMT'^ 

mttfemizj? / -> >A2§^0Psi s ftT^z>f)m&mm\$± < i& 

Vi. *fc^n6ttt^fia«t» W0980l459JaA2S$#7=f-^hO»«*!i&*S!l 
f2*J&<3fiSU. C(0 e t5Hll^©^^JibT(Z)77 :: /-»A2S^7>^^ 

)v^A0U7^mmm^WMt\mu^L^mmmzm^<mmm^J: 
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S«t», R'ttl) zkSIJSC^ 2) zK&S, 3) ADy>J|f, 4) g&S£WLT 
ViTt<tV>Cl~C8 7;l/=^;US, £fcfi5) 5£-NR 4 R 5 R 4 £<fcl£R 5 telnl 
-S&tefflgfcoTTMfcliC^ Cl-C8 7;^S t t>b<!iC3~C8y 

RHil) 7jc^M^, 2) Aoy>If, 3) 5£-NR 6 R 7 R 6 £ £tfR 7 te|W] 




(I) 
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fcb<teC 3~C8 y^D7WSlf«t5^ *fcttR l *5«trM 7 ttfe^t 

*;USTB&£nx^Xt>«fcV>. ) > 4) An^r>gf, C1-C4 
7JWStfcttC3-C 6 v£ □7;^;VSTg^$nTViTt)«kViC 2~ 
C8 7^-JH, 5) /\uy>mT, *^S£fcteC 1~C4 7M;HT 
B^^nTViTtctViC 3~C 8 7;i'£*— 6) An^>W^, zkifcg* 
it«C 1 - C 4 7Jl4JHTl^^tlT^Tt)J;^C 1 ~C 8 7MM, £ 
fcte7) ADy>K^, *KS*fcttCl-C4 7JWPS-eHJftSnT^T 
t>«ktiC l~C8 7;io*:>S£:ii*U 

r 3 «d a 7KKS^fcttci~c4 7;p^STiisisnTViT 

t><fcV>C 3~C8 7;^-;US, 2) AD^fB 1 , 7Kifeg*fc«C 1~C4 
7;i^Jl'SX*M&$ttXl>X : b,£^C 3~C 8 7;^-JH. 3) A 

TKKS^fcttC l-C4 7JW^TBSI3nT^Tt)J;^C 1~C 8 7 
4) S^S^WbTViTt)«fcVi7U-;PS> 5) fi&££WLXH 
Xt«kV^-rn7U-;W», 6) a) Aoy>^^fc(iC 1 ~C 6 7)\s*)\> 
SXfi&snxi>Xt>.fc<* ^i:SHiWb-i) Any>JR^» *&£ 

^fei^ss^^bx^xfectv^^^+^i/Sxw^nx^xfectvic i 

~C67;i^Jl/X, b-2) Bft££*rLXV>X*>«fcV>C 3~C6y^D7;i/ 
*JhCl-C47^S, £fcttb-3) g&g£WLX^X*>£^C3~ 

c 6 o7^;vsxftm$nxvixt> J:U1. 2->>k K n-2-**7 t° U v 

JUS, 7) a) AD^>SC?-*fcttC 1~C 6 7MJH"Cli$nT^tfe 

<t<, $^i:iiwb-i) ADy>m^ *i6S*fett«ass:Wbx 
ViX&<fcv>#;i/#*^gxfi&£ttxv>xt><fc^c i ~c 6 7;wus, b 

- 2) fi&g£WLXHX*>«k^C 3~C 6 «>^D7MA-C 1~C4 7W 

;i/S, *fcttb-3) c3~c6->^D7;u+;i'Sxfi«i$nxvi*^kHD 
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~C67;WVS, b-2) g&a£WLTV>Tfcct:^C3~C6:^P7;i/ 
^V-C1~C47JWH, £fcteb-3) C3-C6y^D7^;HTf 

Artel) e&S£WLTV>Tfc<fc^7U-;i^ 2) E&g£WLT^Tfc 
.fcl^rOT'J-JH, 3) ADy^IftfclSC 1 - C 6 7;^;HT'II 

anwtfc J: < > ^tiiwc i~c6 7;wuss/cttc 3 ~c 6 

«fcfc*C 1~C 6 7M;HTtl$nT^Tfei<« sefcg&mwc 
l-C6 7;WVS*/tttC3~C6^07;Wl'*TltlftSnTV»*^ 

#4) Aoy>R^, 7m&. C 1 - C 4 7JWi*fcl4C 3 - C 6 n 
7;V^St?S^$nTV^T : bckViC 2~C 8 7;V^-^S, 5) APy>fi 
TKMSSfcttC l~C47;V^H^ii^nT^TfcJ:^C3~C87 

*KS*fcttC l-C4 7;WWSTBift$nT^Tt>«J:^C 1-C8 7M 

^WW^t^^n^^^-S^^n^WzK^ ; ±EBtc4o^TR 3 ^ 1) 
S£WLWT s b«fc^'Vrni7 , J--Jl'S» 2) a) Any>gfSfcliCl- 

c6 7;^;i'STE^$nT^T : bJ;<, s&icgssmwb- 1) Any> 

Tt>«fcViCl-C6 7^^S, b-2) ijfti*tl/T^Tt>i^C3-C 
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6y^D7W-Cl~C4 7M;H> £ft\tb-3) fiMSftWLT^T 
t>«fcl>C 3~C 6 zst7n7)V*)VmTW&2nT^Tb£^L 2-yk Ko-2- 
^Vfcf'Jv^S, 3) a) AO^>Hf^clj:Cl~C6 7M;HTli 
$tlT^Tfcct<, £ e^C^StfH^b- 1) Aoy>jg^ /K^S^fcTO 

;WUg, b-2) TOS^WbT^TfectViC 3~C 6is?U7)\>*)l-C 1 
~C4 7;WPS, £fc&b-3) C 3~C 6 D7i^JHT"It$nx 
WykFo^VHUSyJH, £tz\Z4) a) ADy*>«fcttCl~ 
C6 7^STlI$nTtiTt)c}:< 1 iilWb-l) Aoy>If. 

7j<^s^ ft * vx v>t t> «fc ju#* *>;ustb&£ nx t> «t 

(AC 1-C6 7;WS, b-2) B&S££UTVvrt>«k^C3~C6->* 
□ 7^JI/-C1~C4 7MM, *fcteb-3) C3-C6^D7M^ 

n £ ©TKft % ; ±12 & IA TR 3 # 1 ) BMS ft W L T V > T t> cfc V > M U S J 
2) B&XftWLT^Tfc«fcV>fc:U£v ? ;Ug, 3) a) /\ny>gfSfcac 
l~C6 7JV+;HTI^nt^Tfej;<, Sfcfc&^gCWb-l) AO 

TlATfc<£lAC 1~C 67JU*;Ug, b-2) B&«ftW 1-TlATfc.fc^C 3 
~C 6yi7 07W-C l-C47JWi, £fcttb-3) B&SftWL-T 
lAT&«klAC 3~C 6 yi/D7MJHTIi$nT^TfeJ:^l, 2-yk Ho 
-2-:**7tfU>UUg, SfcfcU) a) Aoy>g^ttCl-C6 7JW 
gTB&SnWTfcJ:^ SfcfcS&EWb-l) ADy>gf, 

-C6 7;^)H, b-2) Bft«ftWLTV>Tfc«fc^C3~C6S/£07;U 
^-C1~C4 7MJH> £fcttb-3) C3~C6y;7 07MMTl 
£ 3 ftTV» * 5? fc K D tf* 7 K >J 5 5? JUST » £*8£-f S ? V*- ;Wt£tt * 7c 
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Mm-zMm&teoTTkmm^ ci-cst^jh, *>L<teC3~c 

^>JMfTli £ n Wt t> £ C 1 ~ C 4 7 ; u*;uST-g& £ tlT tAT «fc 

■zftz><D7m%}-,±.iiiz&^TW75i j mr$>^^ $ ^^J-M^m^tz 
t\ r^tK^m^T", r 3 *u) 7K&g££«c i~c6o7;i/+;uSTg^$n 

TViTfe^VitfU v^S, £fc&2) a) ADy^HH^fcteC 1 ~C 6 7;P 

Cl~C6 7JV=lrM, b-2) M^S^WtTViT^cfc^C 3~C 6v^O 
7;M^-C l~C4 7,M^g> £fcteb-3) lil^tlT^Tt)ct^C 
3~C 6 v^n7;i^;i/XTM&£nTl>T*><£V>l. 

fe^a^^ic^^n^^^^vi^n^^K^^feic^v^TR'^sy 

1 ~C 6 7;i^l/»TS$£ftTV>Tt>cfcV>l > 2-yk tf U 

£><D7k» ; ±mz&^TW7 5. ; R 2 7^7K&S£C 4~C 6 UT)V 
*^STM$£nw&C 2 7;U*~;U*T\ R 3 #C 3 T^-Jl'XT, Ar#V\ 
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n^<DMu<^, 1) 5-l6--75y-8-(3-7;^P7xn;W-9H-9-yj-;H-l- 
*3^M.2-5;t b'D-2-tiUv/X 2) l-|2-[6-7^ 7-8-(3-7^07i 
~)V) -9- -9H-2-yj -;H -1-X?-;H -1-5'* □ 7** y 

±is^(i)+> Q*5«kW-cH*«*t 
»*iitt*ne»©*fn'»*w^idc»^T2)*m»o : ?i» -testis* ±E«£'f 
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R 2/V Cr"NHR 3 
(A2) 

R 2 «l) 7K^H^> 2) ADy>If, 3) 5£-NR 6 R 7 (5£4>, R 6 :fecfctfR 7 «|sJ 
-Sfcttffi&fcoTTKaifSC^ C 2~C 5 7~>;i/S» 

t)U<(iC3~C8 y^D7MM^f*t^*\ ££«R 6 ££tfR 7 te*§-&U 
Tl^filgft-^C^otM^ll^C 2~C 5 0«SfnOSStt7 5ySS; 

A»T^Tt>«k<, £6£Aoy>s^TS&£nT^Tfcj;^c i~C47^ 

+;W*TfllJftStlTViTt>J;V>. ) . 4) Any>gH% 7K^S> Cl~C4 
7MMtfettC 3~C 6 •>^D7;W^TSife$4 v lT^Tt)«t^C 2~ 
C87;^-;US, 5) AO^>gf, *iS$fcHCl-C4 7JWHT 

fiifcsnwcfcj;v>c 3~c 8 7;^-;ps» 6) Apy>m^ 7jc^S£ 
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tz\tC l-C4 7;WP*TfllSiSnTVaT 5 b«kV>C 1~C8 7;^^S, £ 
t> £HC 1 ~C 8 7;V3^yS^fi*U, 

t>ck^c3~c8 7;^~;va, 2) /suyym^ *KX*fcttc i-c4 

7;l/^;i'STfi^^nTViT : bJ;ViC3~C8 7;l'^^>'l'S> 3) Any>JR 
^ *KS*fcttC l~C4 7;U4^£T«ft£nTV>T*>J:^C 1-C87 
jV^jH> 4) ««i»*^bT^Tt>«k^7'J-;WS, 5) «&SSWbTV> 
Tt)J;V^x0 7U-^S, 6) a) AO^HH^fcttC 1~C6 7^ 

«KS*^UTViTt>«kVi*;^+'>;uaT«giSnTViT ! b«kViC 1~C6 
T)V*)Vm* b-2) S^S^WUTV^T ! b < k^C3'-C6~>^n7;^;WC 
1~C47;M^S, £fcteb-3) g&g£*rLTV>Tt>,fc^C3~C6-> 
^□7;Wl-ST-mm^nTViT ! b«J;VM, 2-yk Ho-2-**V kTUv^S, 
7) a) Aoy>Jg^*fcttC l~C6 7;^^ST'g^$nT^T : b { k<> 

;^^v^STM^$nT^^T : b«fc^C 1~C 6 7JWI/8. b-2) g&S 
£#LTl>Tt>«kV>C 3~~C 6i^i7U7)l^r)V-C 1~C4 7JWH« 
b- 3) C3-C6 OT^HTi^^nTtr^^t KoWfJ =• 
£fc&8) a) AO^>If tfcttC 1~C 6 7MJVSTli$n 
WCt><fc<, a*BWb-l) Aoy>JK^ *»S*fctt««S**L, 

b-2) MmS?:WbTViTt)«J;ViC 3-C6 i/?n7)V*)l-C 1-C47;!/ 

^fcttb-3) c 3~c 6 ->i? d?^^!!'^ nsi^nx^ 

•J (A2)£, -JRSCArCOX (5£*, Xli/\oy>Bf*, Artel) 
S£WbWTt>J:H7y-;Ug. 2) H»SS:WUTViT i b«t^xD7U 
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<tiSWC 1 ~C 6 7)l^r)im^Tz\tC 3 ~C 6 ^^7 U7 )V^r)l&Tmm 

£ nx j; < &mm?& C 1 ~ C 6 7 ; £ tz tt C 3 ~ 



T^$n-57->;W75 y tfU v>U§^ (A3) L < te^tl^O* 



R 2/^ Q ^ NHR 3 

(A2) 

(5*+, ia r\ r\ q& ct r/wa jtfjie^it ii Ir] i: s £ --E-n^ft ssfrr § . > 

£*U>7S y fcPJv>Sti£f*:(A2) -^ArCOX (^*. X, Ar«HuIH^(c 




(A3) 





(A3) 
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(5*«K v. r'-> ik Ar, Q*«kr^n«aiB^«irPii;»*-tn-€ t n«*-r*. ) 

T*Sft*7->^75 y fcf'J v>tgg# (A3) *fctt*©Jfl*> L< tt-ttlft©* 
fP«3©»[jfi^ft ; ±Efc*5HTR , **N-C 1 ~C 8 7fr*)V-2-**V fcf'J v-JU 
ST* 3 7 ->»7 S J \L U v >SS»# (A3) * fc tt-t tf>& t> h < te-ttl £ OzKfP 
ttofiifi*^ ; TIE— ^x^; 

\* H A 



L 1 , R% R\ Ar, Q*5J:lWttfflE^«fcRli;S«:-tn-? r n3ICi*-ra. ) 
T«3 7 ->;P7 57tUy >8§S# (A3) £P0C1 3 #£T, BBSREffiSi*-* E 
t£ftWit-?Z>, TIE-IS^ 



(SCf, L\ R 2 > R\ Ar, Q&&zMfcmzj£mzmc&z : tn?nM<*-?z. ) 
TS$n^< = *vt? u (A4) u < «-tne»©*fti«i 



(Sf , l\ r 2 > r 3 , Ar, Q^ctiwrttUE^fttraus^-tn-enx^-r*. ) 

n^> 7 v^7 5 y tf U v (A3) £&&#ffiT£5 ^ «7 ->;u7 = 




(A3) 




(A4) 




(A3) 
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TIE-IS^ 



(A3) 

ia r\ r 3 , Ar, Qfe^mv«BtifB^«fc:iwii;s^^n-^n**-r^. ) 

TS$n^.7v^7= y tfU v>iHW(A3)^NMP F» 



(a;*, ia r\ r 3 , Ar, ^zmtemufemzmtrnttn^nmrt*. ) 

T3l$tV3< 5 U 5»SS3M* (A4) £&t*t©Jfi & u < ti^ne^in^ 
; ±sEtc*5^TR 3 ^N-C 1 ~C 8 Tfr&V-l-ttV tf U y-jUt 

&5-r a yytru y>8§## (A4) *fctt-t«)*gt>u< tt-tne>o*fo^©fijg 

; TIE— Ix^: 




(A4) 
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(A2) 



L 1 , R 2 . R 3 . Ar, Q*5«tOTifl9IB^tC|51i:SS:-€-n-?n^i*-r*. ) 

; ±E£*V>T7 5 / ED v (A2) &7>-$y hSJ&T-'fS 

y V f'Jy >M§3|& (A4) < Z. £ ZftM tt Z> <f 5 W k: U v (A4) 



IA R 2 , R 3 . Ar, Q4iJ:rfflfttWE3£*HEIi;a*-t*l-? t 4n*i*'r*. ) 




(A4) 




(A4) 
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(A5) 



v& 2 ns 7 = y < 5 ^/ t? u (as) * fctt-tottfc t < «-tn e> © 

7K?n«5©Si§^fe ; ±SBlC*3^TR 3 ^N-C 1 ~C 8 7;WU-2-:**V fc?U 

;ht $> * 7 s y -r % ^7 u v >mnw (A5) s \$x *> i> < te-tn e> © 



(5£<f, R'ttl) TKSlSi^ 2) ?mm. 3) ADfygf, 4) 
T^Tt><fcl>Cl~C8 7;l^;US> £fcte5) 5£-NR 4 R 5 R^cfctf! 5 

-ngfissnac 2~c 5©ffi?n©istt7 5 yiws. CO^BIMM 

y>JR^T«»SnTViT%>«k^C 1-C4 7;U*^S?H&£nTV>Tt>J: 



R 




O 



(C2) 
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R 1 




(C3) 

.fcl^C 3~C 6 i/t7 □ 7;U^^-C 1 ~ C 4 7)V^r)l&. W 




R\ Ar, Q*5«k^ttfl9ES*K:rai;»*-tn-6n*i*-r*. ) T*Sn*-f5^ 
yt*'J 5?>S§i»# (C3) *fctt-t©ffit>U< tt-tn6©*fP«0»jfi*ffifcHT 

HK3C (I) fc*3HT, R ! , R J *5«k^ArO^«»C^^n* rg&S£WUT<^ 

T^^^tOTUHH, tt»iaS:WUT^Tt)«k^C 1 ~C 8 7;M^&» 
*Ofl!lft£k::fctt*-£W;, #3##J*.te\ 7j<^S ; ; ~ bog ; 
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i~c 8 7;m*->S ; 7^^a^^;i/S, v7;p:*dpW1^ HJ7;M- 

□ pWH. 2, 2, l-hV7)V*u^)\,mtzE<D/\utfyttJ r )V*r)],m-, 

b FP^yXfJH, t HD^->7ntf;US^<J:CDt FD4y7iWH ; 7 
$;S;^W5/S> X5^7S/«> -f 7 70 1^7 a/ 
7;M^7 5/S, v^;W7 5/g, yI^75/S?S:£Oy7^7 
; 7-7U-7x;WS, 7ii^vx;US, foUyrjH, b^U-7x;Ug, 
A-t KD7iftfx;t^ fc'^?:/x;l,g&£<2mtK7S; ; 
S ; * h^v^tfx^g, Ih+y^JJtoH> 7ntf;i^;i^x;i/g& 

f^7;i'^^v^>'v#-^s ; ts)vn^)vm ; /^^^A^-rjus, s?* 
^-)vts)vn^ )vmuaoy )v^-)vti)vn^ 7-t?)i7s. ^> 
7^^7s/s^^©7^7^ys ; *m%&iz\zc i~c4©7;wi'S 
T-M^$n/c7;i'7 7 ; t'f /^;vt;;1/*-^S, x^;wtj1/*x;1/S& 
t*(Z)7;i/^;i/y;;P*x^s ; ^>-tf>7Ji/*x;i/g, p-Mi'X^ji^x^g 

&t*©iii^fdlIi7 , J-^7M-JH ; 7x^S> h'j;PS, 7- 
7U^S^af©^^^fc«fi^7U-^S ; Mu-)Vm, fc^/U^S. -f 
5^VUJl/S, hU77'J;i/», xh^7U^S, ^77U;i^ tf'J-7;^ 

S- ; *UU#*~7* h + yl^t'O^M^y7;^^yi ; l>z?)V& 4-2 
JH^t*(7)AfD7 1 J-Jl'7JWH ; *?U>z?**z'& X^l/>-7^+ 
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R', R 2 43J:I>*R 3 0^at^^n^Cl-C4, C 1 ~C 6 SfcttC 1 ~C 8 7 
yolf^S, n-y^^S, -f sec-73-)V&* tert-^JUS, 

7otf;ua> i-ttjvyu&vm* n-A^->iH> i. 2-v*3 l ;i'>^;ug, 2,3 
-^^;v-2-x^7ah e ;us, n-^7^a, 1. l-v^^^^S, 2-x 

R'> R^J;i;R 3 0!))£«K*e>n5->^D7;^^*ttt, ->7d7°nit:;Pg> 
^□y^S, v^o^^l/g, v^n^v^S, y^D's^SX 

±icj£g^cc i~c4 7;u^;vSt">^o7 p ot!;i/S, ->^o7*^;us, ->7 

R 2 :fc£tfR 3 cD5EiSlC#-£n3 C 3 ~C 8 7;U^x;US<h, ElMfc^litflKtt 

2-^5 1 ^-l-7°n^x;us/3-^5 1 ;u-l-7 e n^x;i/S, 2-^^-2-7p^x;i. 
3-*^;W2-7°a^xjl^ I-7t-JH, 3-7xx;i/»& 

R 2 o^(i^^n^7->just«, mx\i7^)^ -fntt-jvm. 7*^ 
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frbmmznzm. ^>i/-f;us, t7h-fjn. hjutfi'ji/g* tKnyh 
gtsgsnsg, 7n-r;ps, t^^m, ^r^y-fjus* -f v^D^vrju 
^u-fea-r;us, bnt^jvm. ^>yD^JH, -tHjefp^jug. 7- 

R s *5«ti;Ar©^8t3*bn*BSiS&WbTViT ! b«tVi7 u limits 
R 3 ^ck^Ar(D^»tC^bn^g^S^WbT^Tt) t kV^xP7U-;USH 

^£nsa£:t*-r£. ens-ii. hpujus. ^x^jus, 7u;ws, ^7v/ 
u;i/S, ^ityu;u«, -tv^i/ujus. -< v^WJJi/g, -f s^/u 

JUS, fcf^/UJUS, fTyjyj^I. **1*-v7 FUJI'S, hU7VUJU 
S, xh^/UJUS, h'UyJH, fcTU^vXJPS, fcfUSv'XJWg, 

xjug, -f>F | jjn, -fy<>FUJH> ^>7^x-;us, ^>77 7- 
jus> -f v^>77 7-;us. 'oy-f 5^v/u;ua, o^/ujug* ^> 
VhU7yj;^ *>W7W)vm* ^ */u jus. */ujus, 

-rv^yujus, vwj-jus> y^yp)m, ^y^u-u^** t75hj 

fcfc. ±e^\xp 7 u - jus© 5 ^iMfmt^Afa? u -ji/St 
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»T«»snfcci~c8 7;Mr;Wk 2,2.2-hU^oox^;K 2-3- fx 
mi'oAnyvftc i~c 87;v^s, ^□--ou^v^^k 7-t 

**vpWk l-7th*yxm 2-7-feh^vX5 L ;K l-k'A'P-fJl/^ 
•>lfjk 2-EA*n^;k**vX^W£<!:0C l~C8 7JW;-fM*yC 

x^;k 1- wyyD#*i/*^-;v***» if;moci-C8 7^3 

^yjj^ZM^i/C 1~C 8 7J^M. ^Jkff+i'^Jk 2-#Jk^ 
->X3W«t£©#;ki^>C 1-C8 7;WS. 3-737 'JyJ^OAT07 

-ct^v^w-oi/tf^c i~c 8 7;wvs. (5-^^;w-^v-i. 3- 

s;*+VU>-4-'fJW **)VtiE<r> (ltt^^VU» Cl-C87^ 
S, l-y^D^^y^7tW i lryimt'ffly^o7;i'^IiftC 1~ 
CSTMS'UVttz/C 1-C8 7JV+;H, l-~>£ z/M*i>>tl)l 
^zj^yif Mt'Oy^ n7M^y*M-M+yC 1 - C 8 

i5£$n5C2~C5^P«7$yStH7y'JyX 7-fcf5P^X £□ 
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1-C4 T^JV&TB&SftTVsTfc J:K 

I. uT, R'ttl) TKSfS'f. 2) 3) ADy>H^ 4) 

bTl»TfcJ:l»Cl-C87M^ £fct*5) 5£-NR 4 R 5 (5£*, R 4 ££lM 5 
ttH-^ifeittffiltncoT**©^. Cl~C8 7,M^g, &L<teC3~C 
8 S/£D7;Wl'S'£*«*T*>^ *£W:iS£bTV>*»£^£--8*:fc-3 
Ti^tl5C2~C 5 ©ffi»03Rtt75 y*£*i*-r*. JlOlRttKSEfcS 

y >s : f TUtfts nx t) «k vi c i ~ c 4 7 ; wpst ma $ nx ^X t> £ 

l>. ) ZmML. ff£L<te2) zKKS. 3) ;\oy>M J F> 4) 
UTVXfc^Cl~C8 7J^JVS, jfcfctt5) 5£-NR 4 R 5 (5t*K R 4 £<fctfR 5 
liH-*fcttffiJlftt>T**K^, fcb<teC3~C 

8->^D7;v+;i'»*a*T*^ 3jfc«*g£bxv>*g*E?£-*tfcftt> 

X^$£ C 2 ~C 5 ©tS*P®aM*7 S V S^S*T^ e 

y >Wrf- xs& $ nx ^x h «k ^ c i ~ c 4 7^^;psx«^$ nx v^x «t 

) ££i*U «kO«F*U<tt2) 7K^S, 4) flHfcSfcWLXUTfeJ:^ 
£fcte5) 5£-NR 4 R 5 (5*«K R 4 &<£ltt^ 
gft^X**®^, C 1~C S7)V^-)im. fel<tiC3~C8y^D7^ 

2-c5©iin©it75;i»t§. z.<Dm\tm&mw.=fu9Uz®mm 

StlT^Tt>«fcV»C 1 ~C 4 7;^;HT"lI^tlt^Tfe i^. ) £«»u 
S^H»*L<tt4) fi&g£WLXWrt>«i:V>C 1~C 8 7JWUS, 
tt5) 5£-NR 4 R 5 (5?:*, ^.tlWl'ttra-^fcttffiS^oT**^ C1~C 
8 7JWUS, &L<teC 3~C 8 5/£n7;Mp;i'££S , *1"*;fr» . 
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£<£A,WCt>cfc<, SSHAoy>R ; f-T«tft$nT^Tt)«k^C 1~C4 
7JU :i M'STB!fc£nT^Tfc«J:t>. ) £iKi*U Off £U<&5) 

5t-NR 4 R 5 R 4 *J:m 5 Ji|SI-*fcttffia&t)T*^S^. C1~C87^ 

fel< AC 3~C 8 y^7 07MJH^lit^*\ SfctttS'&bT 

^CIT\ Mil) tKSSJB^ 2) AO^r>If, 3) £-NR 6 R 7 R 6 &<fc 
^R 7 H|W]-^fe«ffim^oT7j<^^, C2~C5 7v;US, C1-C87M 

t>L<IJC3-C8^o7JWSSt»t4^ ^fcteR^cklM 5 
»4^UT^*S*K^t-»^oT^Sn4C 2~C 5 0«a?P©a!tt7 

c 4 7)^)vmxm^nx^xh^\ ) s 4) ADy^igf. tkbis, c 
i ~c 4 y^n^fdic 3 ~c 6 =st) n7)V*)V&xm&2nx^x*>£ 

liC2~C8 7M-;H. 5) ;\oy>H^ 7K&*£fcteC l~C4 7;l/ 
^Jl/STSM^tlT^Tfcct^C 3~C 8 7)Vir-)V&* 6) /\ny>HCT> 
7K&S*fc«C l~C4 7;^^STE^$nT^T : bJ:^C 1~C 8 7K 

£fc«7) Any>®^ 7KKS*fcttc i-C4 7;wi/*Tfliifts 

ttTHTfc«fcV>C l~C8 7;^^>Si£l*U »*U<til) zkfcflS^ 
2) Aoy>K^, 4) ^oy>Bf, tK^S, C l~C4 7;M t ;l'££&« 
C3~C6y^D7MJHTl^$nti/Xfe^C2~C8 7^->»H, 
5) /\ny>Kf, *K**fcttC l~C47)l>*)l/mxm&2nx^Xb£ 
^C3~C8 7;i/^r-JH. 6) ADif*>|(F, 7j(iSSf:ttC 1~C4 7^ 
*JP£Xfi&3*rOvrt)J:^C 1~C8 7WS, £fc&7) AD^>I 
^ 7X^l^:«Cl~C47;WHTl^imXt)=t^Cl~C87 
;H3*->S£**U «fcO»£L<W:l) 7K*irF\ 2) Aoy>If, 4) 
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Any>^ 7K^S> C l~C4 7^;USS/i«C 3~C 6v^D7Jl/=^ 
JPSTS^$nT^Tt)«k^C 2~C 8 7H^;H. 6) AD^B^ ?K 
&S£/tteC l~C4 7;i'*;l'ST'B&£nTV>T : bJ:^C 

4) AD^ylf, *B£g, C l-C4 7MM*fc«C 3~C6v£ 

□7;^;uSTg^$nT^Tfectuc2-c8 7;u^-;i/S, 6) Any> 

7K&S£fcteC 1 ~C 4 7^JHT!li$nT^Tt)<);^C 1~C8 
7)V*r)l%, £fcte7) AO^>gf, 7K^S£7cteC 1-C4 7JWHT" 

ai) *mm^ 4) /\Dy>gf, tkks, ci-c4 7M;nsfc«c 

3 ~ C 6 o Tfr^lVm-eWWkZ t\T V^T *> «fc V> C 2 ~ C 8 7^^-;^ 

Tfcct^c i~c 8 7;^s^s*u, zti£ o»*u<ni) 'zKjkjbc^ 

£fctt6) AO$*>jg^ *K££fc«C l~C4 7>M^XTM&£ttT^ 

nwTt)«fc^c3~c8 7;Mp-^a, 2) Aoy>^, 7k&S£fc&c 

l-C4 7;^;i/STS^^nTViT ! b«kl/iC 3~C 8 7;i/^H, 3) A 

~C8 7JI^;US, 4) B**£*UWt'bJ;H7'J-;i'S, 5) mi&g£ 
^rbTViTt)«tVi^\-r07U-;US, 6) a) Aay>If^liC 1-C6 
7JI/^STBtft$nxviTt>J;<, S6C»RfA«b-l) /\o^*>^ 

liCl-C6 7JWH, b-2) B&S£3rLWCt>«fc^C 3~C 6^ 
□ 7W-C1-C4 7WI, £fc«b-3) B&SSrWLT^TfcJ:^ 
C3~C 6 S/£D7JW*JPSTB»3ftT^T&«fcW. 
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7) a) Any>BfSfcliCl-C6 7m»t»ftSnT 
(^Tfc«fc<, ^ei^lWb- 1) ADy>If. 7KK**^tt««SS: 
WtTV^TfectV^^^v^ST^^nT^Tfect^C 1 ~C 6 TJ^Jl' 
& b-2) iiI^llWU^C3~C6->^7W-Cl-C4 

££teb-3) C3~C6->^o7;U^ST-SM^nTV^v 
tFot+Vt"U$yJH, £7cte8) a) /\ny>iC^£/iteC 1 ~C 6 7 

UC1~C6 7MM, b-2) mMS£WUWTt)i;^C3~C6 v£ 
□ 7J^jkC l~C47;i/^;US. £fcteb-3) C3~C6y^07JV^ 
ST^n^nSM £ tit * v k K a ^ V £7ctex h 7 1 H o >*:*4- V k* z> 
iS-)V&ZJ£ML. #£L<&2) AD^IC^, *&££&ttC 1 ~C 4 7 
jU^^STS^^tlTV^Tfci^C 3~C 87)ltr-)Vm. 3) AO^*>If. 
7KSfS^7 v cttCl~C4 7;WbS"eg^$nTV^Tt>«fcViC 1~C8 7M 
4) ffi^S^WLTV^Tt>J:^7U-^S, 5) SmSSrWUWCfc 
J;V^t-d7'J-;1/S> 6) a) Aa^>ji§B^7cteC 1~C67;M^ST 

67;i/^;VS> b-2) ^-S^WbT^Tfcck^C 3~C 6 y^o7JW- 
C1-C4 7J^H« £7cteb-3) ffi&g£WLWTfccfc^C 3~C 6 
y ^o7 J^JHTlI^ni^Tfe.}: IM, 2-v 5 1 H o-2-:** V t: U i?)im. 

7) a) /\u*f>m?&tz\$c i~c6 7;^;i'STa^$nT^T : bJ;<, 

^V^jl/^+^STM^^nT^Tfect^C 1-C67JWH. b-2) 
M^S^^tT^Tfect^C 3~C6>-^P7;U^Jl/-C l~C4 7J^i. 
£7cteb- 3) C 3~C 6 •> ^ D 7;^iHTli$ nt ^ 5 y t K°^V 
bf'J=v^S, £fctt8) a) ADy^SftfcttC 1~C67JV^;WST*S 
J^ttT^TkJ:^ ^Kg^HH^b- 1) AD^IHK 7K&S£7cte 
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ftttS*^rUT^Tt>«kv>*;v#^->jus-cilSi$nTViTt>«k^c i~c 6 

7)V*)im. b-2) tiMtlT^Tt)J:^C3~C6y^D7J^-C 

i~c47jwu*, *fcttb-3) C3-C6 v^n7;wv«t?-?-n^n 

0, <t0ff*b<tt2) Aby>Bf, *iI*fcttCl-C4 7m»T 
■ftS*lWCt>«k^C 3~C 87)V*r-)Vm, 5) «»**#l/TV>Tt>J: 
^fn7'J-J«, 6) a) Any>gftfc«Cl~C6 7MMTf 
tfc$trO>Tt>«fc<* $f»i:tlg^b-l) Any>Sf, 7KK£*fctt 
fiittS*#UTViTt>«fcVi*;i/^->Jl/ST«Si$nTViTt>«kViC 1~C 6 
7JWVS, b-2) S^S^WbT^T^«kViC3~C6->i7 07;WV-C 
1-C4 7MJH, £fc«b-3) ■»SS^rUT^Tfe«kViC3'-C6-> 

7) a) Aay>If*fcliC 1 - C 6 7JWHT'iI$nt^Ttct< , 
^bicS^HtCWb- 1) Any>iR : f, *HS*fctt««S&WbT^T s b 
ctV^;U#^v^STM^^nT^Tt)J;ViC 1~C 6 7;U=^;US, b-2) 
fi&g^WbWCfc^C 3~C6 y^D7JWhC 1~C47MM- 
£fcteb- 3) C 3~C 6 y^D7MJHtII$tlT^5yt KO:**7 
tf'J^v;US, £&«8) a) AD^>Kfc(iCl~C6 7JWHl:I 
tt3nwrfc«fc<, S6i:S*Bf*»b-l) Aoy«. 
MS * W b T V i T t> «fc V * y^Stii £ tlT V iT «k C 1 ~ C 6 

7)V*)l&* b-2) S&X£WLWTfc«k^C 3~C 6is?n7)\>*)V-C 

i~c4 7;u^;us, *fc«b-3) c 3~c 6 y^ □7J^;HT^n-?n 

ll$nt^5yb KD^VS&lifh7k FDy^Vtl^y-JUT^ 
0, Sbfc#*L<H5) «SlS*^tT^Tt)J;V^^o7U-JUS, 6) 
a) Aay>^*fcttC 1~C 6 7)l/+;i'ST'M^$tlTV^T : foci;<, £b 

*;^+->;USTBSISnTViTt)«J:V»C 1~C 6 7;WH, b-2) B& 
S^WtT^T^ct^C 3~C 6 i/^n7;U=t i ;i'-C 1-C4 7;WS, 
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\tb - 3) @^S$WLT^T=b«J;^C 3~C 6 y^D7»Itii$n 
WTfc.fc^U-v't h*o-2-^Vt!'Jy;l/S, 7) a) ADy>H^££te 

c i~c6 7;^^ST*a^^nTViTfect<, ^tc^ncwb- n a 

tlX^Xh^C 1~C67;MMUS> b-2) tt^S^UT^Tfect^C 
3~C6->^n7J^-C l~C47,Mp;Ug, £fcteb-3) C3~C6v 
^D7;WUSTffl££*r<:^5>?fc: FP^^Vti'J = £fcte8) a) 

Any>M^^fc^c i-c 6 7;mr;vSTS^$nTViTfe«t<, s^tcg 

**v^STM&£n-0>Tt>J;^C 1~C 6 7;l'*Jl^ b-2) 
f IT^Tfeck^C 3~C 6 '>i7U7)V^r)V-C 1 ~C 4 7)V^)VM> £tz\$ b 
- 3) C 3~C 6 y^aj^JHT^nfnil^^TV^yt Hp^^V 
££te7b^t Kay^Vt:7y^HT$i3, $ *>\z£ Vft £ L < 6) 
a) APy>J^T^fc^C l-C 6 7)V$-)l&T~mm2tlT^Tb£<. £ £ 
l;llSWb-l) Any>MR^ 7K&S£fcte^®S£WLT^Tt>ct:V> 
^^^^v-^ST^^nT^TfecfcV^C 1~C 6 7;i/=^^S> b-2) 
l^lT^Tfc £ t^C3~C6y^D7MJ!/-C 

lib- 3) g^S^WUTViTfeck^C 3-C 6 y^07M;HTli$n 
WCfc«fcW. tfU >Wg, 7) a) AD^HH^fcte 

C 1~C 6 7;i/+;UST^$nTViTt>cl:<, ^KSHIH^b- 1 ) A 

nwCfcck^C 1-C 6 7JWPS, b-2) g&S^WLT^TfcckViC 
3~C6y^a7W-Cl~C47;WH, £fcteb-3) C3~C6-> 
^n7)V^)Vmxmm^nx^^V\i Fo^+V tf U 5 Sfctt8) a) 

Any>««fcliC 1 ~C 6 7MJHT'Ii$nt^T : b t j: < , S^JCg 

/f^v^STg^^nxv^Tfeck^c i~c 6 7;^;ps. b-2) 

WbT^Tt)ct^C3~C6->^D7;^JWC 1 ~C 4 7)l d r)l'^ £tz\tb 
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-3) c 3-c 6y^D7^;HTf n^nsi^nti^yt Kn^V 
;\ny>ST*fcttc i~c6 7;u^;i/ST*s^^nT^T : bcfc<, $e>(-^ 

#^->Jl/ST«JftSnTViT i b«kV»C 1~C 6 7;Wl'S, b-2) g&S£ 
WLWCfcJ^C 3~C 6 y^D7W-C 1 ~C 4 TJWi/g, £&{ib 
-3) LWrt>«fctr>C 3 ~-C 6 ->^D7;M i ;UgTB&£nT^ 

TfcckVM. 2-yt £fc«7) a) ;\Dy>Jgf*fc 

&c i ~c 6 7)i*)ig,xwWk2ftx^x%&<, $ei:SiWb- 1) 

C3~C 6 y^07MJl"C 1-C4 7MM, *fcttb-3) C3-C6 

? a 7 )v^r)imxmm s nx v> £ v t h a v t: u s y;nt$ 0 » c n 

ckD££>i;:$?£L<«6) a) $&ttC 1 - C 6 7 WS-et 

jftsnwcbj;^ ^6ta*Ji-?*«b-i) j\ny>m=f-, *»s*fctt 

7;U*;US, b-2) lilSttTUTfci^C 3 ~C 6 i/^ D7;^-C 
l~C4 7;U*Jl/», £fc«b-3) «&X£^LWC i b<fcV>C3~C6 -> 
^D7;WUST«SISnT^Tt)«k^l. 2-yt K tTU y)VST' 

^nj:D^e>tC«kO»*L<tt6) a) /\ny>Bfr&1t\tC 1 ~C 6 

7;u^;uST'S^$tiT^T : fock<, setsjiiwb-i) Apy>gHK 

V> C 1 ~ C 6 TJWPSTK&S ftTHTt>«J: H I. 2-v t b* ni-2-**V fcf U 
vJPSTfeO* *>o£:t>#£L< ttl. 2-yt FD-2-^*7tfU viUS^fctel- 
^^-1,.2-yt Fn-2-**7t!U vJl'ST'&S. 

RHiWKOJttt**"*^*^ R J #i) ADy>H^F, *&g, Cl~ 
C47)l>*fr&%.tz\$C 3~C 6 y£07;Wl'&TK&$nT^Tt>J:^C 
2-C8 7;^-;H, i i) ADy>gf, 7KKg£fc«C 1~C 4 7M 
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;i/gTgft£nWTfc«fc^C 3~C 87)Vtr-)m, i i i) AD^ 

>m=f-. *»*$fcttC l~C4 7Jl^^STS&£nTV>T<b«fcV>C 1~C 

Ea>*£fc;feV>T. R 2 ^ i ) AO^«, tKKS. C 1 ~C 4 7)\<*)l>&£ 
tz\ZC 3 ~C 6 ^□7MiVSTli$nt^Tt>J:^C 2 ~C 8 7JU^~ 
;UB, i i) Aoy>gf. 7KKSSfcttCl-C4 7;WPST{l»StlT 
ViTt>«k^C 3~C 87)llr-)Vm, i i i) Any>ff, 7j<^X£ 

fcteC l-C4 7;WPST?flKftanTViTt>J;ViC l~C8 7MJH?:f 

iV^C 3~C 8 7^^-;PS> 2) ADy>JR : f, 7KK££fc«C 1~C 47 
J^;WSTS^$nT^T ! bJ:ViC3~C &7)Vir—)V&* 5) M&SSrWb 
T^T ! b<);^AT07U-;H, 6) a) Any>E^fcliCl-C6 7;i' 

Cl~C67)l*)l&* b-2) Bifc££WUTV»*rt>«kV>C3~C6->#D 
7KJIrCl-C47JWl4S, £&ftb-3) g&g£WbWC*>cfc^C 
3~C 6 ->^0 7;^JPSTlltftSnTViTt)«kVil. Ko-2-**7t° 
U« 7) a) ADy>SH^fcteC 1~C 6 7J^JHTfi$nt^ 

iT^Xfeil^J^+yJU'Cli^nTtiT^^^C 1 ~C 6 7)V*)V&* 
b-2) ■JftJS* 3 &l/TV>Tt>J:^C 3-C6"^D7W-C 1-C4 7JV 
£fcttb-3) C 3~C 6 □7J^iH«$nT^5yt H 
P**Vtr<J5 £fcte8) a) Aoy>HWc«Cl~C6 7M 

;ugTS&3n-o>Tt>«fc<. jetssiswb-i) ADy>if, *s 
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1-C6 7;WH. b-2) B&g£WLT^TfcJ:^C3~C6>'2n7 
Jl/^-Cl-C4 7WS, Sfcfcb-3) C3~C6y^D7JWlT 

6) a) AD^>Igf*fcttC l~C6 7;i/*;USTB&SftT^T i b«fc<, 

^t^Jl^v^STM^nT^TfcJ^C 1~C 6 7MM« b-2) 
Bft££WUT^Tfc<fc^C 3~C 6 y^D7MihC 
£fcteb-3) fi^g£WbT<ATt>£UC 3~C 6 y^o7^MT*li 
SnTViTt>«fcV»l, 2-yt Kn-2-**y 7) a) Aoy>R?S 

Snwrt>«fcV>C 1~C 67)V*)im, b-2) B&S£W LTV>T&«fc^ 
C3~C6->^D7;i/=^Jl-C 1~C4 7;WH, £fcteb-3) C3~C6 

•>^D7 £ nx v> £ 5? t H o v f u 5 * & n 8 ) 

a) ADy>R?itSC 1~C 6 7;WUST*B&£ftTV>Tt>£<, 
ta*Bf#b-l) Aoy>Hf, *KS*fctt#tt££*LTVvrfc.fc^ 
#;i/#*v;t/gT'8&£nT^T*>ck^C l~C6 7^)H, b-2) B& 
g^WLWCfc^C 3~C 6 ->^D7^-C 1~C47;WUS. 
ttb- 3) C3-C6 v^0 7^^^ST^n^*tlg^$nT^^vt Kn* 
*VSfcttfh7k Koy^Vk'7yz;H^b, £9ffi;L<te6) 
a) AP^JK^asfcttC l~C6 7JM^ST?B&£ftTV>Tfc«fc<» 

^;^+->;PSTB^SnTVsTfc«kViCl~C6 7JWWS, b-2) fill 
S^^UT^Tfect^C 3~C 6 v^tWMMU-C 1 ~C4 7^S, £fc 
ttb- 3) Bftg£*rLWCt>J:^C 3~C 6 □7;WUST*ffi£2n 
T^Tt)ct^l,2-vk 7) a) ADy>gfSf:ti 

c i~c 6 7;u*;ugTg&snwTt>«fc<, ^bi:t$Wb-i) a 
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ttTHTfcJ^C l~C67JMMl'S. b-2) 8&g££l/r^Tfc«fcV>C 
3-C6^D7M;K 1~C4 7J^H, £fcteb-3) C3~C6v 
/7D7;W^T'M£*rO>-5vk Ha^-^Vt°Uav;i/S, ££te8) a) 
ADy>H^^fc«C 1~C 6 7;^JUSTS^$nx^Tt)ct<, £blC^ 
HHC^b-1) AD^rygf, 7KMS^fc«^KS^^LT^Tt)J:^*;U 
^yJHTii^nt^Tfei^C 1 ~C 6 7 b-2) fi^S£ 

WT t)£^C 3~C 6 y^07J^l/-C 1 ~C 4 7^+;US, ££teb 
-3) C 3-C 6y^D7M;VSTm*niSSnTl^yk HD^^V 
tf;ttjh7tKoy^yf7y-JH^MU £ b££9#£L< te6) 
a) /\ny>m^fz\tC l~C6 7;i-^STS^$nTV^Tt)cl:<, £b 

7^;U#^vJUST'M^$nTUTt)J;^C 1-C 67;^;WS> b-2) 
S?:WUTViTt)<t^C 3~C 6 Vi7D7;WWC 1~C4 7;^;WS, $.tz 
lib - 3) fi&S£WLT^Tt>£^C 3~C 6 i/£ n^WUSTS&^ft 
WTt>«fcW. 2-vkHo-2-^=^y t°Uv;i'S> £fcte7) a) An^'>Hf 
£fcteC 1~C 6 7;u^;i/ST^m$nT^T : tJ:<, $blC^^H^b- 
1) Any>K^ TK^a^^l^tSS^WtT^Tfe^^^^^v^ST- 
M^^tlT^T^ctViC 1~C6 7;U^;P», b-2) B&S£WLWtt> 
J;V>C3~C6 v£07;U*)l'-C l~C4 7;Wl'g, £fcteb-3) C3~ 
C 6 i^P7;l^;UST'fi&£nT^£:yk Ko^Vtf'J ^ v^S£;t>*U 
^tlct0»^t<{i6) a) /\D^*>if Sfc«C 1 ~C 6 7J^;HT'i^ 

$nx^Tt)ct<, $btcg^M^b-i) Aoy>if, ?mm^tc\t^ 

mMZfiVT^Tb£^*)VX*is)\,mT"Wm2tlT^Th£^C 1~C 6 7 
b-2) ~!$S£#LT^Tt>ck^C 3~C bisfuT )l*)V-C 1 
-C4 7MJH, £7cteb-3) fij&S£WLWTt)J:^C 3~C 6v;y 
D7WStI^^nT^T^ £VM. 2-yk K tf U v^SS* 

U £ft£D£bl::#£L<te6) a) AD^IifH^fcteC 1~C 6 7M 
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)vmxm^nx^xh^<. s^iii$Wb-i) Any>if« ?m 

1~C 6 7JM^STg$£nTV>Tt)<i:^l, 2-vb Kn-2-:**7tfU vJP 
ST&O, *>o£*>ff*L<fil. 2-yk tf U SWSSfcttl-*?- 

2-yk Kn-2-^vfu vWSt&s. 

— T Artel) «&S£WLTV>Tt>J:V>7'J-;US» 2) fIS?:tl 
T^Tfect^^xOTU-^S. 3) ;\oy>f?tfcttCl-C6 7W 

oy>g?*fciic i ~c 6 7^;HTti$nt^T!)<t <, seta* 

jg^C 1~C 6 7;^;USSfe«C 3~C 6 y^D7MJVSX-li$nT 
V>*:**7eU55^SS**U »*L/<ttl) B*££WbTHTt>J:H 
7U-;PS, 2) «SlS^WbTViTt)«k^xP7U-;WX> 3) Aoy*> 
Jg«fcttC l~C6 7J^^»T?«iftSnTViTt>J;<, SfcHMlSC^a* 
C l-C6 7^H*fettC 3~C 6 v^n7;WHT'f i^^T^St 
^Vf'JyJH, *fcte4) AO^'>If^fc«C l~C6 7M;HTii 
£*lTl>Tt)J;<, $ f»l:M-CTC 1 ~C 6 7;^;H$fcaC 3~C6 

■>/7D7 ; wi/Xtb& $ nr v tf u s u £ o l 

<ttl) «*S*WbTV»Tt)«kVi7U-;va» 2) g&S£WUTV>T*>ck 

B^^nxv^Tt) «k < , sstaxRWc 1 ~c 6 7;wws*fcttc 3 ~ 

C6 zs?n7)l>*)l'&X'WWk2nx^Z>**V tf U SWSfcfcftU 
SU<ttl) Htt*S^TLTViTt>J:V>7U-;WS. £fc&2) B&S£Wb 
TlXt> ! fcl^fD7U-;H^t l *U, $ e>K:«fc9Jf?*b<teB&S&Wb 
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*%w\z&tf zmw&M\z&®T? tzi&tfc, 0y*.tftttttt, 

Tt«t^. £31, HHRK H»J, *:/fe;WRL hP-^J. ©A 

so, *sa, aaf&K ftffjW, iBtt*».K £bb8j, &jmh, ^esrk 

m&vmm* i^©i^. -its, mw^^r 

3 - 1 0 0 0mg> »*b<ttO. 1 - 5 0 Omg, Z *>\Zft$.L <\tO . 1-1 

o omg^ i a i -stiHifc^^TiS!#-r<&. &stjw©*£rau ant» i a* g/kg 

-3 0 0 0 m g/kgT'&O* »*U<tt*lJ3 At g/kg- 1 0 0 0 m g/kgTfc 
0Z.£tfT*ZZ>, 

si, &h£$j, mmi m, *7i>)mtiii£irz. 
±!HWttxn maw:, %m* n->**-^, m, 7k*i§, v 
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g&5Mfc&*fflV»Sft*. fiiMtLtH 7*3JHf>lk a-hzi7xn 

mai, w, »*»i&ay,-s^fcjw, ^ss«j, stu^j, &#&Jft£ 

ITS. 

^-h8 0, t Kd^vx^huI/D-t., 75t*7=fA> hyfi>h3z. % 

A7t^y$IfSxf;k V)V\i>W., 7x/-ik ^U7-Jk ^DD^ 
ft £ &$AD L K «fc 0 SiTf 5 d £ # 5 . 
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[KiS^ifcA] 

L 1 

w ^y nh 



ISA3 



xY H2 

R^Q-^NHR 3 
2 

XflA2 



Ar 



T H 
^CT^NHR 3 



R 3 



XfIA4 



DS^MtS. ) 

Kffittfi*J©7 5>S:Jfl^Sj&^ KJ&£-£37^ >^7;^75 7^ 
;P7 5- X 7)l*r=.)l7 5 >&cktf 7 U JU7 5 >©^-&tt h U X3MP7 5 
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■575 >#7 'J -;l/7 5 >, o 7 U -;i/7 5 XDigj&\Z\tm%M<DMM. 

©T&ntf#fcl8£SttfcV>a*. fflCli NMP (I-^^H-^diJ H» ; 
fh7tFD77>, ^**U->, s^h+S'X^x 5?x^U>^Ud-;W 

4)£j&£-fr5 75>#7U-^7 5>, ^fn7'J-^75>0^t:H 7 
IMA2.;*IS^ 4. 5-y75 7 H U 5 ^>Bf «*2HArC0X (xt*, XttAD 

iMM;*xg«> eu5^>gg±©^-r^7v;i'75ys<?:B^75ys 

IflA4 ; #Ig«u ±E^U >S»j*a06ffi0ADy >E^S7S 
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$ F , \-^)VM o ij v / > & £ £ z tafia # * . 
KffiffiAtt 0-150 'CjWjIT", $ 6 KH50-10 OmS. 



CI 



I3MB4 





H 



1 



imBi 




XSB5 





6 




CI 



H 



3 




IgB3 



7 
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B7 



R 3 



8 



(it*, IA R', IK R 3 > Ar, Qfc«fcimiffirE£8lll^i;g£J:«-rs. R"«C 
ck 0 jIte bT, 2-7 ->^7 =• 7 -5-7 * 7 -4, 6-^ □ o \L 'J S 

<K Pd-TK^b^^^^-hU^A, NiCl 2 (PPh 3 ) 2 -7K^^b^^^^-hUOA, &*b 
X8B2 ; *IStt, 2-7->;P75 y-5-75 y-4, 6-v ? D □ \L U 5 V >mMW2 
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*-)i75. >, 7)V^r=.)V7 5 >&£z$7 'J ;i/7 5 yomste h U X^;k7 $ 

I1B3 ; ±IB2-7v^7^y lf'J5y>^#3©2fi©75;l© 

gft 5^07 $;it7^Tb mm» t it->7 o&s 1 1 

3-)Vm> fh7kFD77>, v^ltX v*h*->X*>, yIfl/> 
^U^-;kv^5 1 ;Ux-xJkZ)«k-5f«CX-x^ ; y^fWA7$ K&£ 
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-5. v7 , ./fl;EJSf;:*3l^T3Efi8K'f V 7 5 )Vtt £©ffiffittX*T\M8iSJS V>£ 

tc a □ y >fls«-«* «k a d y >-fb y 7 u > * jq *.t mmr \z 7 ^ y s * a 
oy>jjC^H«*T#«. *^BJ('^^T^Aay>-fbB-^<hLT«a^{b 

XgB6 ; »I§B, 6-^od-2-3-H7U >l^^#6(D6fi<7)^D;HH^?:7 5 
>Sf£ft£EJ&S-e:T6-7 5 7-2-3- K7>J >SI»#8&SljSr*ieT**. 

y^onx^>©«fc"5ftAny>^ft<b**«; v*7;w*;ua7 

H&i£gte0~l 5 Ot^lT, $e>£$F£L<«5 0-1 0 OlCTftS. 
IgB7 ; *Igtt2-AoyV 7'J >|f j»&7<D 2 ^ )\uf y%=t^mm\Z1. 
?-)mmtt)v7V >^Ej£*frK 2-x^xl/>-6-Aoyy 7'J >D§&# 
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1£ 3 

R 1 . R\ Ar, QfecfcOT^tfiE^ftlclwii;*^, R 12 teC 1 ~C 8 7M^ 

C3~C6y^o7^JV-C l-C4 7;Wi, £fcteffi&S£WUTUT 
it^C 3 ~C 6 yi7D7^JH^I*t?>. 5t 
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^D*vS£JDzK#fl¥LT, 9-a-t h'n + y^$AfD7U-;i/7'U >H§3I 
£> 1 0 CCTfTfcft*. 

)V7)]s*Mk£<®}, 7)l3*i/%)Vtf-)l7)\'*)W\n5 i >ik&y!). 
*SW-h'J»>A, &Stf-MJ$A, ^m^U^A^fc^h'J^AJ^n^v 

~ i o orx'fTbns. 
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1 2 

R r ttC 1~C 8 + R\ R\ L\ Ar, QfcJitflTtttt 




2 



it 8 «Cl~C4 7M»f«L. R 1 , R 3 , Ar, Q*3J:tfWra:ffiffi£& 
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1) 7xy->>A2a^^^^ 
Receptor Biology Inc. £9, TxV v>A2ag^^»J^?g^-tifell^* 

fc^*?r22. 2/ig/ml(DMlC^:-& ( k-5HIncubation buffer (20mM HEPES, 10 
mM MgCl,. lOOmM NaCK pH7. 4) ^iPx., M^Lfco ^Ofi*0. 45mHc, MJ^- 
^AT^Iiit^ 3 H-CGS21680 ( 500nM; 30Ci/nunol) 0. 025ml tUmt^M. 025ml 
£JuA£o UmtG%>®m$. *r<t£®mmtf, 20niMt3ft3J;5KDMSO&?& 
T1£3IU Incubation buff erTii&10{S^$?Lf£ffl Lfc. ^©rg^^25*C 
T90#P B 1#M&, A'77Mi (GF/B; Whatmantt^) ±T"^ii©?IJi^U. 
E^lC7K^bfc5ml(D50mM Tris-HCl^MT'2[s]»L;to ^(D'&. $77,m.m 

y>^u-y 3 yt>o>^-x'mmvrzo u.m^m^ki^^w-^ ( 3 h-cg 

t\Z, IC 50 ^StBLyto 

mmm (%) = n- 1 (^^^ft-FT^^^M-^^sw^^ft) / mzsm-im 

SWIS^*)l]xi00 

l^^fb-&ti^#«ETT0 3 H-CGS2168O^-&^M^fiT'fe^. # 
m&W&^t. IOOmM RPIA#ffiTTCD 3 H-CGS21680^^^ftT-$>^. H«9# 
ffiTTW^^at^, #Mg(D»ft^#STT^ 3 H-CGS21680^MW*g 

PtHytMHil) IS, Cheng-Prusoff<DiUi9;£ft£. 

%m^a^Tsmm\2 ooxtsmommfc®. (kh@) ^tvrno. 0032 

ScktfO. 0096T*£>o£. 
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2) 7±2±>MbMMEMMMM^Mf^ mchmmcm?m±<pmm%mt 



t h7yV *»A2bS^#:cDNA*CH0KliHBiaTia*J583S3#fc. ^©HBfiSrl. 5 
xi0 5 cel Is/well -C24WellO^U-hH*9-H*#, l^tffflL 
fc. 7f;y>7^-7 hT&SNECA (30nM)$dj»t«koT^$nScAMP*tt» 

SS#t^T*KfiittS:ffffiL/fc. Krebs-Ringer-Bicarbonate buffer 

(KRB) (:mN) (NaCl 118. KC1 4.8. KH 2 P0< 1.2. MgS0 4 1.2. CaCl 2 3.4, HEPES 10, 
NaHC0 3 25, pH:7. 4) 2ml/wel lT2laI«s*ft, 0. 5nl/wellT30#fa:/lH' 
^— i/ a >%'trOo Wl^T, Ro-20-1724 (phosphodiesterase inhibitor) 600mM. 

neca (isonM) tKfofc+ommwmn&mt&toZ'Stsm&mm&miii/ 

well TiD*.£. C©15^1C, 0. IN HC1 (300 Ml/we 11) 

D5££lt&5« cAMP©aU5ttt, Amersham cAMP EIA Kitfcja^Tfro 

ISS* tt) = [1- f (NECAtK»^^*#TT©cAMP»-Basal©cAMP») / (NECA 
mSfc*ijaOcAMPfi-BasalOcAMPS) ) ] x 100 

mmm 5 <oit &® <d i c 50 iio. 0 1 1 u mt $> -=> ft . 

3) 7«y Ht)f<c^fff^Ba{Cfett^NECA»^^t;^-r^ffll^ffl 
Wis tar hCM^^^^-t'KiaOMSMl, 
5 X ^ 2->jfiLiH\ 10- 6 M -i >XU X 10-' M x*+M1t\/>£-£frWilliaiii 
's Medium E t$MT~mX%m-fZ>. 1B&, IR«£10 nM HEPES, 0. IX ^vifa 
rff7;i/7*5> ^^t:Krebs-Ringer-Bicarbonate buffer WD (NaCl 118. KC1 
4.8. KH,P0 4 1.2. MgS0 4 1.2, CaCl 2 3.4, HEPES 10, NaHC0 3 25 ) pH 7. 4 (K 
RB) Tifeim KRB£JJP;L, 37 < CT'T>+a-^-h-r5. 30$H£, NECA (N-ethy 
lcarboxamide adenosine) 0. UM) £l£tJrtfc£t)£TOi;:jbn;i2 6 
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IU60!l5:&J:tf&l6W2 0©-(b^#I©NECAM^;U=i-7.^tBM©IC 5 o(At 
M) tt-tn-^nO. 0076fc«ktf0. 0084T &ofc 0 

4) aMa£MlMZ!2Z (KK-A'/Ta jci) oajftLftfcft-rsffcffl (mnife^-) 

» : &m m V> tittKK-A'/Ta ) c 1 ^ X ( B * £ 1/ 7 «fc 0 9t A) = 
jPD-X7KSfSHS!S»U, 10 ml/KgO§*T«PS#b/t. 

/zlfcSflfcU E^KO. 6 IBl«*K135(ilK:S^-rs. (1500 g , 10 

x-^*-7ciEll^*»W«DunnettS!*ffiJtt{ES:fTVi, p<0. 05£W,sMW9 





(mg/kg) 


a* s xl00 


#*2 
*J5e 






72.5 ±3.7 






10 


47.3±7.2 


* * 



(* * ; P <o.oi vs. rnmnm) 
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i 

8- (3- 7 □ 7 x -9- (6z2Lb^ ->-3- g 'J 22k) -9H-6- ^U±5> 
NH 2 

*N N — 
— F 
N 

OMe 

( 1 ) N4- (6- * b ffc '>-3- tT 'J v^) -6-7 □ □ -4. 5- h'USy>y7S 

5-75 7-4. 6-^7 tf'J 5^X10. Og. 45.2 mmol illLTSCiktit&W 0 
00 ml)-x7y-JK15 ml)JiTO{C^ja{CT5-75 7-2-7h+vt:U^>(8. 
7 g, 70. 1 mmol) ££ltiftgtt (1. 5 ml) SJi&iDA/t^ 3l$MlD«aii?SLfc. 

zkfctifciSK SOrciTJaffcU «ffi<k'&«9 (6. 6 
g, 72X)£^*gfe@#£LT*#/i. 

'H NMR (400 MHz. DMS0-d«) <5ppm; 3.84 (3H. s). 6.84 (1H. d. J = 9. 6 Hz). 
7.82 (1H. s), 7.99 (1H. dd. J = 2. 8. 9.6 Hz), 8.39 (1H, d, J = 2. 8 H 
z). 8.78 (1H. s). 

( 2 ) Nl - 14-7 □ C3-6- [ (7 h^->-3-h'U 22k) Z S 7 ] -5-tf U 5 2S2k] -3-7 
;M-p^>X7S \jO>£& 

( 1 ) Tf#fc<fc£*!l (6. 6 g. 22. 9 mnolXOtr U v> (66 ml) FiWtcg^^H 
mT0-5 < ClCTi£fc 3-7JM" D^>^JK 9. 6 ml, 79. 0 mmol) £80#reWt 
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@»^M> yI^X-fJK:t^U, SHB{b£tt(6. 5 g. 76X) 

•H NMR (400 MHz, DMSO-d*) <5ppm; 3.84 (3H, s), 6.84 (1H. d, J = 8. 8 Hz). 
7.47-7.54 (1H, m), 7.59-7.66 (1H, m) . 7.81-7.94 (3H, m), 8.26 (1H, d. 
J = 2.4 Hz), 8.33 (1H, s), 9.38 0H. s). 10.16 (1H, s). 

(3) 6-gno-8-(3-7;i/a-D7xr.;M-9-(6-* N^v-3-bf' J *Jft)-m-"?V 

(2) Tt#fcfb£$l (435 mg, 1. 16 mmol) O^v&ffcU >(30 ml)>Si^&£ 
S*»B8!RT4.5I^IKlJlD»aaEbfc. »S*»ix 
3S>WcT«L£it tK(x3)> h U (x2) ®?n 

^x-t^WITSWU BKMfc&ttft* vX^Jl/X-xJMCTSfc&U RIB 

(248 mg, 603!) £*££@#£ LTftfc. 
l H NMR (400 MHz. DMS0-d 6 ) <5ppm; 3.93 (3H. s). 7.05 (1H. d. J = 8. 8 Hz). 

7.38-7.48 (3H, n). 7.50-7.56 (1H, m). 7.90 (1H. dd. J = 2. 8. 8. 8 Hz). 

8. 35 (1H, d. J = 2.8 Hz). 8.79 (1H. s). 

( 4 ) 8- (3- 7 )V* B 2 x xjM -9- (6- ;* h x ">-3- bf U vjkl -9H-6-7* U ± S > 

(3) (1. 0 g. 2.81 mmol) (D 1, 2- h*vX*>(40 ml) -at 
7>^X77K(20 ml)M«^^-h7U—7**H70t:tCT, lH$|K]lft#Ufc. 
ttfcfc, S«^^P^fb7>^X^A7K«^=tW^X5 L ^(3T«bfeo 
WHl^iS?n^k7> : ex'7A7K^(xl) fcT8fc#Lfc&. h U ^ 

vx^x-x;ncxi5fe^b, aiEfls^* (928 mg. 98%) zm&mfat LTmtz, 
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'H NMR (400 MHz. DMSO-d.) <5ppm; 3.91 (3H, s), 6.99 (1H. d. J =8. 8 Hz), 
7.26-7.33 (2H, i), 7.34-7.38 (1H, m). 7.43-7.49 (1H. m), 7.50 (2H, br 
s), 7.81 (1H. dd, J = 2.8, 8.8 Hz), 8.14 (1H, s). 8.23 (1H, d. J = 2. 

8 Hz). 

5- [6- 7 $ 7 -8- (3- 7 )V* □ 7 x - M -9H-9- tl J z 1 , 2- 2 1 H □ -2- h° U 

NH 2 

I 

I I 

N N — 
= F 

NH 
O 

1 T*i£8- (3-7^07 x_;M -9- (6-/ b*->-3-fcf U -9H-6- 
7°'J±S>(890 ng, 2.65 nmol)©»£{fc*5fl&7fcJ8ffi(12 ml)SK«fflt*100*C 

HfE-ffc^ (767 mg. 90%) **SfeB#£ UTff fc. 

'H NMR (400 MHz. DMSO-d.) a ppm; 6.42 (1H. d, J = 9. 2 Hz), 7.29-7.36 (1H. 
m). 7.40-7.56 (6H. m), 7.70 (1H. d, J = 2. 8 Hz) , 8.15 (1H. s). 
HflXfc£ft(200 mg. 0.621 nunol) S^y-^NttK/ftttX^MlO drop 

SgJUfcLfc&, H»tt*IHJt, yXfJPx- r;HCTSfc#U &&l£(189mg. 

-'H NMR (400 MHz. DMSO-d ») 5 ppm; 6.47 (1H. d, J = 9. 6 Hz). 7.36-7.43 (1H, 
m), 7.44-7.60 (4H. m), 7.77 (1H, d, J = 2. 8 Hz). 8.47 (1H. s). 
MS m/e (ESI) :323 (MH1. 

mmmz 

5-18- (3-7;i/^-D7x-jlx)-6-(^^75 7)-9H-9-7°U-^1-l. 2-5? fc: Fa 
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-2-h°'Jvy 
NHMe HQ 

K1 J- = 

— 

NH 

O 

mmmio (4) \z&ux. jy^-Tvftt)*)^; tj-hj^yzm^, 

'H NMR (400 MHz. DMSO-d.) <5ppm; 3. 10 (3H. br s). 6.47 (1H, d. J = 9. 2 H 
z). 7.34-7.42 (1H. i), 7.42-7.60 (4H, m), 7.76 (1H. d, J = 2.8 Hz), 8. 
41 (1H. s). 

MS m/e (ESI) :337 (MH*). 
MffiM4 

5- [6- (y^^7$7) -8- (3-7 )VHru 7i-JM zM±l211 =MzL2z¥h H 

NMe 2 HC1 

I 

I I ^ ' 
N ^ — 

NH 
O 

'II NMR (400 MHz, DMSO-d „) dppm; 3.56 (6H, br s), 6.46 (1H, d, J = 9. 2 H 
z). 7.32-7.39 (1H. m), 7.42-7.57 (4H. m) . 7.75 (1H. d. J = 2. 8 Hz). 8. 
32 (1H. s). 

MS m/e (ESI) : 351 (MH*). 

5-16-7$ /-8- (3-7;V^-D7x-;U)-9H-9-^'J-;M-l-^^^-1.2-vb: F 
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NH 2 HC1 

N N — 

.= F 

NMe 
O 

%mm 2 tf>5- [6-7 5 J -8- (3-7MD7i-;H -9H-9-7°'J x;H -1. 2-y k 
HD-2-fUyVX1.0 g, 3. 10 mmol) <£>N. N-y^f^MTS H (10 ml) fli 
iiiiSlcN, N-y^f^^A75 K S^^JUT-fe*— ;M0. 5 ml. 3. 76. mmol) £ 

v/^UT-fe^-JKO. 5 ml. 3. 76 mmol) £iiJnU $ £ tel. 5B#^ff #Lfc. 
£j£&£7k&U 0-6 t CKT60-70X Tkllte:)- MJ 9 A (136 mg. 3.40 mmol) £iD 
A, jf#bfc. 30$m, 3-F**>(0.29 ml. 4. 66 mmol) fciTFU 2<b\Z 
JftftLfc. 20^m, i§7>*:X77.M10 mD^tPA, MfCTJf^Lfc. 16^^ 

&$(xl)&<fctft&ft&fc7>^x7A7*M(xl) iCT&^U ®7KBit^h , J 

^y-^-4Nm^/Mx^;Kl. 5 ml)(r»b, MLfco 

x;mct?m>u ^ts^^(697 mg. 60*) *m&mwii LXntco 

'H NMR (400 MHz. DMS0-de) <5 ppm; 3.46 (3H. s). 6.52 (1H. d, J = 9. 2 Hz), 
7.36-7.43 (1H. m). 7.44-7.60 (4H. m). 8.15 (1H. d. J = 2.8 Hz). 8.42 
(1H. s). 

MS m/e (ESI) : 337 (MH*) . 
^»6 

5- f6-(v^^7$y)-8- (3-7Jl/^-D7xX^) -9H-9-7°'J z.M-\-^)V-\. 
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2-S? b K u-2- t° 'J V J 
NMe 2 HC1 

I I - 
-N — N — 

— . F 
NMe 

O 

MMM 4 05- [6- (S?*^;U7 5 / ) -8- (3-7;P* □ 7 x-;W -9H-9-7U - 
2-7kh*n-2-tfU-7y >^^(130 mg, 0.336 mmol) ON. N-v*^ 
#;Wx75F<3 ml)»att£. S^B^T. O^tCT 60-70* **ifc* h 'J 
7A(28mg, 0.700 mmol) £U0**#b&. l«fW«, 3-F**> (23*il. 0.3 
69 nmol)£*Tb»#Lfc. 30#&, 60-70% h 'J 7 A (17 mg, 0.425 

moD*. S&fc30SH& 3-K**X23jtzl. 0. 369 mmol) fcilJOU lf#U 
&. 30#t& Sjt^^^P^7> ; &^7A7j<^43J;^^x^;UHT« 
bfc. «S^MP^b7> ; E-7A7K^(xl)(rTWLfem, lN£K(xl) 
iZTtttBtfc. lN*gSJi*lN 7jcg^HJ£AzK$i£JCT, pH = 9-10CIBS 

7S$^/7/-;u-vx^x-x;ncTi£ B B B ^bfc^ liCWitt. ^x^ 

^x-xJWcT&^U «EBte£«9 (90 mg. 67S) LT#fc. 

•H NMR (400 MHz. DMS0-d«) a ppm; 3.46 (3H. s). 3.56 (6H. s). 6.51 (1H. d, 

J = 9.6 Hz). 7.33-7.39 (1H. m). 7.46-7.56 (4H, m). 8.14 (1H. d, J = 2. 
4 Hz). 8.31 (1H. s). 

MS m/e (ESI) :365 (MHO. 

8 - ( 3 - 2 )±* □ 7 x x M -2- 3 - K -9- (6- * h * ->-3- e ' J 2 2k) -9H-6- 7 U ± 

S. > 
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NH 2 
I 1 

r n N _ — F 

N 

OMe 

(1) Nl-(5-7a 7-4. 6-v^QP-2-h' l J5^-;i/)7-bh75 
Nl-(4. 6-v ? ^OP-5--hn-2-tr , J5v f -;W7-fe K(100 g, 0.40 mo 
1) £cfctf7*-^y^M100 g, wet) */^y-;K1.5 L)»C»»bfcft, ?K 

'H NMR (400 MHz. DMS0-de) <5ppm; 2.05 (3H. s). 5.78 (2H, s), 10.53 (1H. s). 
( 2 ) N4- (6-* b * kzh £ ^ 22k) -6-^ n a ~ ? - 4. 5- h° U $ v > HJ 7 5 > 

(1) T#fc4fc"&tl(10.0g, 45. 2 mmol) ©zK (200 il)-x*y-;M30 ml)!& 
iIl:ijg!:T5-75 7-2-^ h+y k'U y> (12. 4 g. 99.9 mmol) &&Zfm& 
it (3.0 nl) 3.5P#rp1JJD^iS8iEbfc. tt»«»**^r- 

mmt£® (9. 25 g. 66%) £«£@&<h LT#fc. 

•H NMR (400 MHz, DMSO-d.) 5ppm; 3.83 (3H. s), 4.16 (2H. br s) , 5.89 (2H, 
br s), 6.78 (1H, d. J = 9. 0 Hz). 8.00 (1H. dd. J = 2. 6. 9.0 Hz). 8.36 
(1H. s). 8.56 (1H. d. J = 2. 6 Hz). 

(3) 6-?Pa-8-(3-7;U:*a7^-;U)-9-(6-* 5?;H-9H-2-7 

(2) ~emzi\:£® (6. 0 g. 19.4 mmol)®**/-JM60 ■!) JB&ffKlUK: 
T3-7JU^D^>X7^xt h* (3. 0 g, 24.2 mmol) fcAtfUit (1. 8 ml) 

dii)©x^y-;K30 Bi)***noAfca, 3.5ii#rajjD^sss£Lfc. s 
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-WZTftfrU SSfb^% (5. 2 g, 72»£»6IH*£bT»fc. 
'H NMR (400 MHz, DMSO-d.) appin; 3.91 (3H, s), 7.00 (1H, d, J = 8. 8 Hz). 
7.09 (2H. brs), 7.27-7.35 (3H, m). 7.42-7.48 (1H. m), 7.83 (1H, dd, 
J = 2.6, 8.8 Hz), 8.30 (1H, d. J = 2. 6 Hz). 

( 4 ) 6- £ n B -8- (3- 7 )± * u y x ~ )V) -2- 3 - H -9- (6- * b * kz2z g U 2 

M -9H-yj> 

(3) XWcit^O)^ by h FP7^>(80 ml) mwUZ^lZX, SVitm 
(I) (2. 1 g, 11.0 mmolK -J3- >(4. 4 ml. 54. 5 iuiol)fc«fctf3EWIK 
V75;M4.4 ml. 32. 8 mmol) *«*iJD*.fc«* 70X:fcT2l*M»^l/fc. ifcft 

}87> ; E-77j<-tS?n^b7> ; &-^A7K^(l:l) (xl) . fiSfn£fls7> : Ex£ 
A7k&t&(xl)(lT&i£Lfc^ &#8^HJ£.MwT$£&. »I8L£. 2£2 
^vX5 L ;Ux-^JHCT51®U, ^X^Jl/X— r;HwTSfe#b, 

misted (2. 98 & 57%) &m&&mfct Lxntz, 

'H NMR (400 MHz, DMS0-d«) dppm; 3.94 (3H. s). 7.06 (1H. d. J = 8. 8 Hz). 
7.34-7.44 (3H. m). 7.48-7.55 (1H. m). 7.88 (1H. dd. J = 2. 8, 8. 8 Hz). 
8. 34 (1H, d, J = 2. 8 Hz). 

(5) 8-(3-7MQ7x-JM-2-H-H-(6-^ h*->-3-£ U 2M -9H-6-7 

(4) T?*§fcfls£4fc (2. 98 g, 61.9 nnnol) ©1, 2-v* b*vX*>(60 nl)-J8 
7>^-77K(30 il) h^W-7*^(l70 < CtCT, 6^Pfl«»Ufc. 

? y-;MlT»cfrU *Bfti£4fc (2. 69 g, 94%) SrSlfiH^tUTfllfc. 

•H NMR (400 MHz. DMSO-d.) 5 ppm; 3.92 (3H, s). 7.00 (1H, d, J = 9.0 Hz). 

7.24-7.35 (3H. m), 7.42-7.49 (1H. m), 7.81 (1H. dd. J = 2. 6, 9.0 Hz). 

7.92 (2H, br s), 8.25 (1H. d. J = 2. 6 Hz). 
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5- f6-7 $ 7-2-7*a^-8- (3-7 )l*n 7 x~;M -9H-9-7°'J -1. 2-/b H 

D-2-bf'J->V> 
NH 2 

Br ' N N — 
— F 
NH 

O 

Mum 7 (DikGVt (100 mg. 0. 216 mmol) ®»IMfc#*»#Si£ (2 ml) 1SS 
^lOOriCT, 15#W8fc#Lfc. El£«£*K:T#RU B&tt&tttt. 

*fc«fctfx--r;W::T8fe£U *E<fc^«(71 mg, 79» £*KfiH*£bT»fc. 
•H NMR (400 MHz, DMSO-d.) <5ppm; 6.45 (1H, d. J = 9. 6 Hz), 7.30-7.38 (1H, 
m), 7.38-7.46 (2H, m), 7.46-7.66 (2H, m), 7.73 (1H, d, J = 2.8 Hz), 8. 
01 (2H, br s). 

5- f6-7 $ J -8- (3-7 )VHr □ 7 xXjkl -2-7°a^ v-9H-9-7° 'J -1. 2- v 
NH 2 HC1 

f r - = 

'O N ^ — 

F 

NH 

V 

o 

HJ ^ A (30 mg, 1.30 mmol) ©l-7*o/1 y-;K3 ml) ^H90 < CtCT» % 
mm 8 (Dit&W (82 mg, 0.204 mmol) £JQ*.fc^ ^IBJMJiSSUfc. 

fc&fn&ffcT^X^AzKJgiflc (xl) CT«fci§>Lfc«* I s U "7A(CT 

ftJR. m^Vtio ^$^^^y-MN^(3 drops) fc»#U »S 

«IB^«)(7l mg. 67X)£&feB#£LT&fc. 
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'HNMR (400 MHz, DMSO-d.) <5ppm; 6.45 (1H. d. J = 9. 6 Hz). 7.30-7.38 (1H. 

m), 7.38-7.46 (2H, m), 7.46-7.66 (2H, m), 7.73 (1H, d. J = 2.8 Hz), 8. 
01 (2H, br s). 
MS m/e (ESI): 381 (MH~) . 

mmm 1 o 



Hififll 7 ©fc£& (200 mg. 0.433 mmol), 3?fl;8?(I) (8 mg. 42.0/zmolK 
^□Dt*;MhU7xx;W**7^>)/l7v^A(II) (30 mg, 42.7Mmol)£ 
Xm-^>^> (60 mg. 0. 880 mmol) ON. N-^^f»^75 H (3 ml),« 
$Kfcg£3SH&T, IiSi:Th'JxW5>(0.2iU 1.43 mmol) fcSTFU 

*KUfc. ^r«B*»7>K7*-fi»*<k7> ; E- I >A***(l:l) (xl), 

X-XJUCTWU SIB^"&«J (148 mg. 8535) £$*Sfe@#£ UT*fc. 

'HNMR (400 MHz. DMSO-d.) <5ppm; 0.97 (3H, t, J = 7.2 Hz). 1.53 (2H. sex. 
J = 7.2 Hz), 2.35 (2H, t. J = 7.2 Hz). 3.92 (3H. s) . 7.01 (1H, d. 1 = 
8.8 Hz), 7.26-7.38 (3H, m). 7.42-7.49 (1H. m). 7.61 (2H. br s). 7.80 
(1H, dd, J = 2.8, 8.8 Hz), 8.24 (1H, d. J = 2. 8 Hz). 



M -9- (6- * h ± kzh £212. M >±)kzEzk2 U 




W l l 



±5> 
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OMe 

%Wn 0®fc£%(127 mg. 0. 316 mmol) <D*?;-)l(2Q m\)®m\zlQ% 
^7K/^v«>A-*-^>(25 mg) £iDx.7c&, tK^H^T, fiTEEfc 

T4.5l$IBl»U<lI#Lfc. /^v^A-#-#>£ai£Lfc&, »«£»8U 

«Bft^»(122 mg. 95X) £»fiB#£bT»&. 

'H NMR (400 MHz, CDC1.) dppm; 0.88 (3H, t, J = 7. 2 Hz), 1.27-1.40 (4H, 
m), 1.70-1.83 (2H, i). 2.75 (2H. t, J = 7. 6 Hz), 3.98 (3H, s), 5.87 (2 
H. br s). 6.85 (1H, d. J = 8. 8 Hz), 7.06-7.12 (1H. m). 7.19-7.34 (3H. 
m), 7.53 (1H. dd. J = 2.8. 8.8 Hz). 8. 13 (1H. d. J = 2. 8 Hz). 

$mm 1 2 

5- ffi-7 S;-it-(3-7J^D7x -9- (6- * S ± ->-3- tf U 2M z2z^ >^ 



NH 2 HC1 




F 



•;. NH 
o 

H»l 1 Tf#7c8- (3-7MD7xZJH -9- (6-* J 5?;W-2- 

•H NMR (400 MHz. DMSO-d.) 5ppm; 0.86 (3H, t. J = 7. 2 Hz). 1.25-1.37 (4H, 

m), 1.65-1.77 (2H. m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (1H. d. J = 9. 6 

Hz). 7.36-7.37 (3H. m). 7.51 (1H. dd. J = 2. 8. 9. 6 Hz). 7.53-7.60 (1H. 
n). 7.76 (1H. d. J = 2. 8 Hz). 
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MS m/e (ESI) .393 (MHO. 
nt&M 1 3 

N- (8- (3-7 Jk±PZx^jki -9- <2-7p b?xM-9H-6-7°U Xjlj -N. Tk2£±Jk 




1 ) N4-(2-7*ci^— na-4. 5-b , 'J$y>y7$><P^ 

5- 7 = J -4. 6- v7 o □ e I) ^ v >8g> y □ ;^;U^;U7 5 >5ml «h 5M V 7°o 

tr;wx^;P75>42ii©y^y-;nooiii*«***»H«Ti 4 o < ct6b# 

S$*v , J*y;V*7A^O"7hTfiiiaU{»Kx^;l/:n-^'tJ->=l : IT 
^fe^S^gia^*!! (4. 8g, 54%) 

'H NMR (400MHz. CDCL) 6ppm; 2.26 (1H. t. 1=2. 4Hz), 3.40 (2H. br s) . 4. 
28 (2H. d, J=2.4Hz), 4.98 (1H. br s), 8.10 (1H. s). 

2 ) 6-7 □□ -8- (3-7Md7x-;M -9- (2--fu h°~;M -9H-7°U > 

1 ) T#£>nfcN4- (2-7°P^-;W -6-7 □ P-4. 5- If U 5 y>/75 >£i&ik 

3 ) N- [8- (3-7i^D7x-iM -9- (2-7°a -9H-6-7°'J -M -N. N-y * 

£ik7_L>MM^ 

6- 7 □ P-8- (3-7MD7I-JH -9- (2-7" □ tf x;i/) -9H-7°U >150ig<h 4 
0%v/^;i/7 5>7K^i«5ni]©X7y-^5ni]Jg^^^--l-7^-7*tt 1 7 0V 

Ti4Ptr«Lfc» ^ tc H20 ^ in a . ffe»nfc!H»««:^x^;i/x 

-7-)lTimmML. N-[8-(3-7;^P7xx;W-9-(2-7 , Ptfx;W-9H-6-7* 
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yjW-f^Tft^WHISft^* (97ns. 64*) «r»fc. 
•HNMR (400 MHz. DMS0-d 6 ) <5ppm; 3.47 (1H. t, /=2.4Hz). 3.56 (6H, brs), 
5.16 (2H, d, 7=2. 4Hz) 7.45-7.47 (1H, m). 7.63-7.69 (1H, ■). 7.72-7.78 
(2H. m). 8. 39 (1H. s). 
MS m/e (ESI) : 296 (MHO. 

%mm 1 4 

8- (3-7 7 x - M -9- (2-7'a t^Jkl dt± LzfcJE p-ih-i -h □ u ;u-9 



•HNMR (400 MHz, DMSO-d.) 6 ppm; 1.93-2.10 (4H, m), 3.51 (1H. t, J=2. 4H 
z). 3.66-3.81 (2H, m). 4.15-4.30 (2H. m), 5.20 (2H. d, J=2.4Hz), 7.42- 
7.49 (1H. m). 7.63-7.69 (1H. m), 7.73-7. 78 (2H. m). 8.44 .(1H, s). 
MS m/e (ESI) :322 (MH1. 

%mm 1 5 

N->/7 g^p fc° JU-N- 18- (3-7 J^a 2 £ = 2k) - Q - (? -" 7 ° p -9 H - 6 ' 7 °' J 




NH HCI 
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'H NMR (400 MHz, DMSO-d.) <5ppm; 0.74-0.89 (2H, m), 0.89-0.94 (2H, m), 2. 

80-2.97 (1H. m), 3.46 (1H, t. J=2.0Hz), 5.15 (2H, d. J=2. 0Hz), 7.46-7. 
50 (1H. m), 7.65-7.76 (3H,m), 8.54 (1H, s). 
MS m/e (ESI) :308 (MH'). 

%mm 1 6 

8- (3-7MQ7X-JI/) -9- (2-7°Q tf ~ M -9H-6-7°U >7 5 




*H NMR (400 MHz, DMS0-d6) <5ppm; 3.52 (1H, t, J = 2. 4), 5.16 (2H. d. J 
= 2.4), 7.47-7.51 (1H, m), 7.66-7.77 (3H, m), 8.45 (1H, s). 

MS m/e (ESI) : 267. 92 (MH+) 

mmm 1 7 

9-7 U ;W8- (3- 7 □ 7 x ~ ;M -9H-6-7° U > 7 $ 




^H NMR (400 MHz. DMSO-de) <5ppm: 4.83 (1H, dd, J =0.91, 17.2), 4. 95 (2H, 

m). 5.16 (1H, dd, J = 0.91. 10.4). 7.45-7.47 (1H. m), 7.61-7.65 (3H, 
m), 8.48 (1H. s). 
MS m/e (ESI) : 269. 91 (MH + ) 

%mm 1 8 
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9- {2z7±=J\A -8- (3- 7 JM~ □ 7 x X JM -9H-6- - 7° U ± g >&jjM 
NH 2 HCI 



2-7^>-l-^--;H38g<h h »J X3MV7 S >683ml ©4Sfc* ^ 1/ >2. 7LtS»EH 

JI&ftiB& 8&£«M*LT^fiaMKtt(280g. 9655) 

2) l-7 , D : &-2-75 1 > 

T'J^7A7dvT K493g*iJQA, S*£H&T£»K:T 2 mmtgWlsTz. K 
JBES£LT£»fei*ttfc (137g, 54%) Sfcfc. 

3) N.N-v^;i/a;w-2-7^> 

l-7n^-2-7^>137g<2v*3\M^A75 K 1. 3L»»EK:*»T5?*;P5 
««JB£tt£& S«*«I£g*UT*»fe«ltt*(77g. 60X) £»fc. 
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4) l--??>-\-7^>m$iM 

tfenfciiM^vx^i/x-f-^T^mL, 2-^>-i-7^>mm 

& (26g. 40%) £t#£o 

■H NMR (400 MHz, DMSO-d.) dppi; 1.85 (3H, t. J=2. 6Hz) , 3.63 (2H, q. 5H 
z). 8.47 (2H, bs). 

5) N1-[4-^na-6-(2-7°Pfcf-Jl/7$y)-5-fcf'J a -7x;H-3-7;i/:fri3^> 

N4- (2-7Dfc:x;i/) -6-7DO-4, 5-k°'Jiv>y75 >48. SmmolOkTU -7>5 
0mli£fl£K7k&T, 3 -7;i/:*n^>^;V7DU F5. 9ml£nTFU Z(DU£ 

m^mnm%y. o-cti 5#it#Lfc^ ggT2 6ti3 o#^m#bfc., 

%t>tLtz%i£k*: i?3L^)l^-^)VT*fc®ffi.%LVX&&&^ Nl- [4-7 □ D-6- (2 
-yok'zjl,7$;)-5-fU$y-)H-3-7MD<>X75 H5. 64g£*#fc. 
'H NMR (400 MHz. DMSO-d.) fippm; 3.07 (1H. t, J=2. 4Hz). 4.12-4.14 (2H. 
m). 7.45-7.50 (1H. m). 7.58-7.63 (1H, m). 7.80-7.87 (2H, m). 8.05-8.08 
(1H, i), 8.34 (1H, s). 

Nl-14-7 □ P-6- (2-^Dk , -;V75 y )-5- t'U S y-;H-3-7JVtD 
^>X75 K5. 64gfc^*vEfcU>56il©!H»«£l 2 0lCT7l5Ma#L 

<DU&m&mM*mi- h u 7at-*?pu ^enfc^^^rax^T-tttB 

7** Ttt« t fc. as * -> 'j * y ;u -> 3 - h ^ n T h -can! L 
» &nfc*gii* vx^;ux-x^Ti5t^« LT8&fi*gii6-* □ o-s- (3-7 

;U^D7xXJW-9-(2-7°Dt:x;H-9H-7 0l J> (2. 08g. 35X) &®1z. 
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'H NMR (400 MHz. DMSO-d.) <5ppm; 3.56 (1H. t. J=2.6Hz), 3.40 (2H. d. J=2. 

4Hz). 7.53-7.58 (1H. m), 7.71-7.76 (1H. m). 7.82-7.87 (1H. m). 8.89 
(1H. s). 

MS m/e (ESI) : 287 (MH*). 

igfe\z£. o mtmt t x9- (2-y^-;p) -8- (3-7^07 x -;w -9H-6 7 0 u 

•H NMR (400 MHz, DMSO-d .) <5ppm; 1.75 (3H. br s). 5.05 (2H, d, J=2. 0Hz). 
7.41-7.50 (1H. ■). 7.65-7.91 (5H, m). 8.29 (1H, s). 
MS m/e (ESI) : 282 (MH'). 

mmm 1 9 

5- [6-7 $ y -8- (3- y )V* □ 7 x - ;M -2- (3- fc K □ ± v-3- * ±JVz \zl±=z 
^)-9H-9--7°'J-Jl/I-l. 2-^h Kn-2-b°U VJ_ 

nh 2 hci 



1) 2-(7 l J;m-»-5--hab:'Jy> 

7U^7;H]-,>M8. 6 g. 148 mmol) ©N. N-i^^;U*JUA7 5 (100 ml) 
MlC*^ ^5^fflMT> 60-70% TkMiti- h U 7A (3. 0 g. 75. 0 mmol) £JD 

>(10.3g, 50. 7 mmol) £JQ7u> ^<D££20M«L£ o KfoWLZmamt 

taM^7>^-'7A7j<?§jK(x3) \zTfc&Ltz'&, m^mmi- h U 7Al:T^ 

m, ttffiU W^it^mwm^^ (9. 9 g. quant. )£Itfl£!II#£LTt#/;o 
•H NMR (400 MHz, DMSO-d 4 d ppm; 4.96 (2H, dt, J = 1.6. 5. 6 Hz). 5.29 (1 
H. dq. 1= 1.6. 10.4 Hz), 5.41 (1H, do, J = 1. 6, 17. 2 Hz). 6.03-6.14 
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(1H, m), 7.08 (1H. d, J = 9.2 Hz). 8.50 (1H, dd, J = 2.8, 9.2 Hz), 9.0 
8 (1H. d. J = 2. 8 Hz). 

2) fi-(7UJM-*-»-3-*iU 2±B-> 

1) <7Mfc£TO&£$tl (9. 9 g, 50.7 mmol) <DX^ / -JM200 ml) -tK (100 m 
l)-m(10 Dil)5l»!C3EM*(20 g. 306 inmol) £'>»^SDA> 30^F^Jt 

h U (xl) 43 t t^iSfP^k7> ; &-^ A7^?g (xl) 

Mith'J^AMi, Mb, «Efc£tt25©a£J«*(6.7 g, 88%) 

»H NMR (400 MHz, DMSO-d.) 6ppm; 4.64 (2H, dt. J = 1. 6. 5. 2 Hz), 4.75 (2 
H, br s). 5.18 (1H, da. J = 1. 6, 10.4 Hz), 5.32 (1H, da. J = 1. 6. 17.2 
Hz). 5.97-6. 08 (1H, m). 6.57 (1H. d. J = 8. 8 Hz). 7.01 (1H, dd. J = 2. 
8. 8. 8 Hz) . 7. 48 (1H, d, J = 2. 8 Hz) . 

3) 5-16-7 5 /-ii- 7x- JM -2- H Jhl-^ 
-M -9H-9-^'J xjH -I- 2-2t H a-2-tf 'J i? 7 

<fc£M0 mg. 0.202 mmol) <Z)X*y-JM10 ml)-7K (2 ml) fcifcfclOte* 
;^v>7A-7J-#>(10 mg)^J:l>Vh>'Ux>^;^>m-7K?nt)(12 mg, 0. 
063 mol)fci)OAfc«. inJRaaEUfc. 30»«, p- HUX>*JW*>H-*»tt 

(110 mg. 0.578 molK 3 5ttffl& 10!lte*/^5>*A-*-#>(10 mg) 
43«fctXp-h;WX>7>;^>^-7K?P^l(100 mg. 0. 526 mmol) SriiiDU $££3 

BKMiSiJSibfc. /^y7A-*-*>^Udl> il^ftix^JUlT 

7jc^(xl){iTttaiL«. 7KS£5 mmzT^WLtZo *l*»Kx^;Kx 
lMZTWlHJLfcfk iMthU^AtzTgi, iftS&bfc. V- 
;P-5N*«(3 drops) £8*U ML^. SS4^^y-^»iXf^l. 

«Efc£*27(18 mg. 20%) £$ft£Hfc«i:bTftfc. 
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■H NNR (400 MHz. DMSO-d.) <5ppm; 1.45 (6H, s), 6.46 (1H. d. J = 9.6 Hz). 

7.31-7.38 (1H. m). 7.40-7.47 (2H. m), 7.47-7.56 (2H. m). 7.73 (1H. d. 
J = 2. 8 Hz). 

MS m/e (ESI) : 405 (MH*) . 

mmm 2 0 

1- 12- [9z7 'J )±±ZAJj±: (3z2 7 x x M -9H-2-7U -)\A -1-x^x 
nh 2 hci 



p ]_ 12- [9-7 ij jj,-6-^ □ D-8- (3-7 ;k* P 7 x XJU) -9H-2-7°U XJl/1 -1-X 

^- ji/i -i->^ □ 7*^ 7 -)i 

9-7U;l/-6-£PD8-(3-7;i/:*D7xx;i/)-2-3-K-9H-7°U>(50. 0 g, 1 
20. 6 mmol) , 3-{bH(I) (1. 1 g, 22 mmolK y^DDt*X(hU7x-M7 
7^f » A'?v7A(II) (4.2g. 22 mmoD^ctO-'l-d-x^-^-l-v^o 
7*^y-;i/ ( 12.7 g. 132 mmol) Ox h^t Ho7^>( 500 ml) S8tiK£3E 
^HiamT, ^{CThUX^;U75>(25. 2 ml, 343 mmol)£7i§TU 2B#M 
SJt^^tSfP^b7>^X7A7K^« e fcL<Mx5 1 ;i,{cT^li?b 
fc. ^^^^^^^^^^^^(xl), &m-ki&7kix\)\ZT&i®Ltz 

85 U ro4£l£iS&> ylW-TJH:«l« mnZitGW) (45. 0 g. 98$) 

'H NMR (400 MHz. CDC 1.) appro; 1.85-2.00 (2H, m), 2.32-2.42 (2H. m). 2.6 
2-2.70 (2H, m), 5.00 (1H. d. J = 15.0 Hz). 4.95-5.05 (2H. m). 5.32 (1H. 
d. J= 10.4 Hz). 6.00-6.10 (2H.m). 7.24-7.35 (lH,m). 7.50-7.65 (3H.m). 
2 ) 1-12- (9-7 'J Jl^-6-7 $ J -8- (3-7 D7i -9 H-2-7* ' J =.)U - 1-X 




64 



WO 01/02400 



PCT/JP00/04358 



1- 12- [9-7 U oo-8- (3-7MP7iZJH -9H-2-7U XJU-1-X^ 
-;H-l->^a^^y-;K45 g, 116. 8 mmol)£>l, h*vX^X900 m 
1)-^7> ; E-77X(450 il) W-7*+K70 c Ct£T, 5^W«^ 

vX^X-x;HCTft#U *E^«©7U— » (31.3 g, 98%) 
HO7«J-(*:*X^y-;P300 ultcEISU 5N^m26 mlfcflDATSfl? 

'H NMR (400 MHz, DMSO-d.) 6 ppm; 1.72-1.83 (2H. m). 2.18-2.24 (2H, m), 2. 
33-2.40 (2H. m), 4.76 (1H, d. J= 17.2 Hz). 4.86-4.92 (2H. m), 5.14 (1H, 
d, J= 10.4 Hz), 5. 95-6. 05 (2H. m). 7.38-7.42 (lH,m). 7.58-7.65 (3H,m). 
MS i/e (ESI): 364.0KMH*). 

%m®\2 1 

5- 16-7 $ I -8- (2- "7 U M -9ff-9-7'J XJU] -1- JU-1. K d-2-fcT U v 

NH 2 HC1 

I 

NMe 
O 

$MjlO(2K (3), (4) RtfUiSW 2 iTOO^T*^L/t5-(6-75y- 
8-(2-7'J;U)-9H-9-7 p, Jx;H-l. 2-yt Hn-2-tfU v/X400 mg, 1.36 mmo 

1)(D^^/-;K8 il) HJ£A* K*->K(150 mg. 2.78 mmol) £ 

mpi&mnm^T. ^zxmwvtz. 15m mi. 4. is 

mmol) MA, 3e>lcl6.5B$fflJ8#Lfc. E&«t£«*fcU 9 2 £-> 'J 
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u iQ:])\zmvtz. m£Mi£x* ;-)v\zmmvtz.'&, x^ 

y-;i/fecl:t>*xX^X-xJUT^U, ^IB^-&^^7U-^(337 mg) ^r=?« 
It. t#^nfc7U-#^^^y-;U-4N^/Mx5 1 ;K0.4 ml) H^Mt, it 

^^^^^y-^-^x^-vx^x-x^icT^fbt^ 

@»£ifl^ vX^;UX-x;KCT^t, ^IB^^tl (270 mg. 58%)£$*S 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.50 (3H, s), 6.58 (1H. d. J = 9. 8 Hz), 
6.68 (1H. dd. J = 1. 6, 3.6 Hz), 6.74 (1H, d. J = 3. 6 Hz), 7.60 (1H, d 
d, J = 3.2. 9.8 Hz). 7.96 (1H. d. J = 1. 6 Hz). 8.24 (1H. d. J = 3. 2 H 
z), 8.41 (1H, s) ; MS m/e (ESI) 309 OUT). 
«#J2 2 

5- 16-7 $ J -8- -9H-9-7U XJU] zhA ±Jk± 2- v h H n-2-bT U 

NH 2 HC1 

NMe 
O 

%mmi<D(2), (3), (4) R^HJfiW 2 » 2 1 iij$©Jfe-?^lfc. 
■H NMR (400 MHz, DMS0-d 6 ) 8 ppm; 3.51 (3H, s), 6.61 (1H, d. J = 9. 6 Hz). 

7.19 (1H. dd. J = 3.8. 5.0 Hz). 7.41 (1H. dd. J = 1. 4. 3. 8 Hz). 7.62 
(1H, dd, J = 2. 8. 9. 6 Hz). 7.83 (1H. dd. J = 1. 4. 5.0 Hz). 8.30 (1H. d. 

J = 2. 8 Hz). 8.45 (111. s); MS m/e (ESI) 325 (MH + ). 

nmm 2 3 

5- [6-7 5 I -8- (Z-7)l* a 7 x =.)),) -9H-9-"7'J zzM - 1. 4- V * £ikzL tJl 
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NH 2 HC1 



N N — 
■= F 

Me— NMe 
O 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.42 (3H, s), 6.46 (1H, s), 7.38-7.60 
(4H, m), 8.13 (1H, s), 8.42 (1H, s) ; MS m/e (ESI) 351 (MH + ). 

mmm 2 4 

NH 2 HC1 

Me N N , — 

NMe 

■a 

O 

^Jg^J 1 , 2 , 2 1 i|s]«(D^T'^fi£L/co 
'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.54 (3H, s), 3.43 (3H. s), 6.51 (1H. 
d, J= 10.0Hz), 7.35-7.41 (1H, m) . 7.44-7.57 (4H. m), 8.11 (1H, d, J 
= 2.8 Hz) ; MS m/e (ESI) 351 (MHT 

mmm 2 5 

5- [ 6 - 7 $A8-(3-7MD7i -9H-9-"7° 1 J - M - 1 -X^ JU- 1. 2- 2 1 If 

□-2-h°'J v 

NH 2 HC1 

N ' N - 
N .i ^ 



N N _ — 
NEt 
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nmw2 1 tmmjj&T'&f&vtz, 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 1. 15 (3H, t. J = 7. 2 Hz), 3.89 (2H, q, 
J = 7.2 Hz), 6.53 (1H. d. J = 9. 6 Hz). 7.38-7.43 (1H, m) , 7.45-7.49 
(2H, m), 7.53 (1H, dd. J = 2.8, 9.6 Hz). 7.54-7.60 (1H. m). 8.10 (1H. 
d. J = 2.8 Hz). 8.49 (1H, s) ; MS m/e (ESI) 351 (MH 4 ). 
6 

5- ffi- (v^7 □ y'u \L)VT $ I ) -8- (3-7>>U:*D 7 x^Jk) -9H-9-7U ^ik] 
f^M, 2-yb FD-2-h°'JvV> 

"NH 

fir"' ' ' 

<■ NMe 

6 

•H NMR (400 MHz, DMS0-d 6 ) 5 ppi; 0.62-0.67 (2H, m) . 0.72-0.80 (2H, m). 
2.94-3.20 (1H. br), 3.43 (3H. s), 6.46 (1H. d. J -9. 6 Hz). 7.28-7.34 
(1H, m), 7.41-7.53 (4H. m), 8.09 (1H, d. J = 2. 8 Hz), 8.11-8.28 (1H, b 
r), 8.24 (1H. br s) : MS m/e (ESI) 377 (MH*) . 

mmm2 7 

5- f6-7$ 7-8- (3-!7;M-d 7 *.=. )U -9H-9-~/'J ~)U -1- ( 2-h K D^->X5P 
jkhi KD-2-bT'J 2Z> 

NH 2 

N ^ — 
= F 

N— 

— -OH 

O 

M#J2 l i|sl*$©^r£T^L,fco 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.58 (2H. q, J = 5. 2 Hz), 3.93 (2H. t, 
J = 5.2 Hz), 4.86 (1H, t, J = 5. 2 Hz), 6.49 (1H. d, J = 9. 6 Hz), 7.29 
-7.36 (1H, m), 7.42-7.54 (6H, m). 7.94 (1H, d. J = 2. 8 Hz). 8.15 (1H. 
s) ; MS m/e (ESI) 367 (MH + ). 



5- [6-7 a I -8- (Z-7)Vlr D7x-JH -9H-9-:/ U ~M- l-^> v^-1. 2-v fc 
KD-2-h°'J VJ y 



%mm2 1 tmmcDij&Tr&i&Ltzo 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 5.04 (2H, s). 6.57 (1H. d, J = 9. 6 Hz), 
7.06-7.13 (2H, m), 7.26-7.44 (6H. m), 7. 45-7. 53 (3H, m). 7.63 (1H, dd, 
J = 3. 2, 9. 6 Hz). 8. 13 (1H, d, J = 3. 2 Hz), 8. 16 (1H. s) : MS m/e (ES 

1) 413 (MH + ). 

mmm 2 9 

1-7 U jl/-5- f6-7S 7-8- (3-7)l*u 7i =. )l) -9H-9-:/U -M -1. 2-yfc H 
□ -2-bfU S JJ y 



^mm2 1 trnm^m-v^Lfz. 

'H NMR (400 MHz, DMS0-d c ) 5 ppm; 4.49 (2H. d, J = 5. 2 Hz), 4.90 (1H, d, 
J = 16.8 Hz), 5. 10 (1H, d, J = 10. 4 Hz), 5.88 (1H, ddd, J = 5. 2, 10.4, 





69 



WO 01/02400 



PCT/JPOO/04358 



16.8 Hz), 6.54 (1H, d, J = 9.6 Hz), 7.30-7.35 (1H. m). 7.41-7.53 (5H, 
m), 7, 45-7.53 (3H, m), 7.56 (1H, dd, J = 3. 2, 9.6 Hz), 7.93 (1H, d, J 
= 3.2 Hz), 8. 16 (1H, s) ; MS m/e (ESI) 363 (W). 

nmm 3 o 

2- [5- (6-7$ J -8- (2-7 U M -9H-9-7°U =-M -I** V-l. 2-vb K a-2-fcf 'J 

yr m mm 

NH 2 

N N _ — • 

N— , 
' — COOH 
O 

mmM2 1 i|Wl^©^T'^b^l:^2-[5-[6-7 5y-8-(2-7U;W-9H 
-9-7°U:i;H -2**7-1, 2-yk Kni-2-tf U StI?x^,M600 mg. 1.47 

mmol) (D^^y-;K6 !»l)-fh7t HD77>(6 ml)-7K (10 ml)^lc5 N# 
mti- h U V^m®. (2. 0 ml, 10 mmol) £}JD*., ^rUlCT3l$Pi3jf #L£ 6 £ 

KTft^U «fSffc£^(252 mg. 57%) £«@#:<>: bTt#7c 0 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.61 (2H, s), 6.53 (1H. d, J = 9. 6 Hz), 
7.29-7.35 (1H, m), 7.45-7.52 (5H, m). 7.55 (111. dd. J = 2. 8, 9. 6 Hz), 
8.05 (1H, d, J = 2. 8 Hz). 8. 16 (1H. s) ; MS m/e (ESI) 381 OOP). 

%mm 3 1 

4- [5- [6-7 ^ 7-8- (2-7 U M -9H-9-:/U 2- v b H D-2-fc' U 

NH 2 



N — 
N— 



COOH 
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nmm 21,30 tmmoismT-si&Ltz. 

'H NMR (400 MHz, DMSO-d 6 ) 8 p PD i; 1.78 (2H, quint, J = 7. 2 Hz), 2. 12 (2H. 

t. J = 7.2 Hz), 3.89 (2H, t. J = 7. 2 Hz). 6.51 (1H, d, J = 9. 6 Hz), 7. 

28-7.34 (1H. m), 7.41-7.54 (6H, m) , 7.99 (1H, d, J = 2. 8 Hz), 8.16 (1H, 

s) ; MS m/e (ESI) 409 (MH + ). 

mm\3 2 

9- ffi- ffi-T 5 J -8- (2-y y jk) -9H-9-T°'J - ;M -2 ^^ V-l. 2- V h F P-2-b° U 

NH 2 

*N N — 
= F 
N— 

CONH 2 

O 

2 - [ 5 _ [6-75 7-8- (2-7 U ;W -9H-9-7U — ;H -2**7-1. 2-5? t K P-2-fcT 
U vx;U]»K(150 mg. 0. 394 mmol) . 1-k h*o^F'>^> > /hU7V r -JK180 m 
g, 1. 18 mmol), i&itJy^-VA (105 mg. 1.96 mmol), l-X^P-3- (3* -it* 
^7Sy^Dt»*;^^ 5 H (184 mg, 1. 19 mmol) h U x^7 
5 > (0. 28 ml, 2. 00 mmol) <0N. N-y^fMW75 H (3 ml) mmfc&M&lZ 

j-mi¥ l m& : v^pp/^>> n ^=20: h 10: K 4: 

t&#u sa2<k^«5 (96 mg, 64*) zm&mwt Lxntz. 

'H NMR (400 MHz, DMS0-d 6 ) 5 p pm: 4.51 (2H, s), 6.48 (1H, d, J = 9. 6 Hz). 
7.21 (1H, br s), 7.28-7.34 (1H, m), 7.45-7.54 (6H, m). 7.62 (1H, br 
s). 7.98 (1H, d. J = 2.8 Hz), 8. 16 (1H, s) ; MS m/e (ESI) 380 (MH + ). 

mmm 3 3 

5-f2-(3-7J^Q7x-JM-7 H-vh KP-3H--C 5 [2, l-il^U >-3-^ 
MzL 2-yb HD-2-e'J v7 > 
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2. 10 mmolXDl. 2-v#anx*>(20 ml) MiftKttfls?-*— ;M1. 1 ml, 15. 1 
nnol) SiDA, 80 , CCT9.5PSM«#Ufc. EJSiK£»8U 1 

tzo £C&aSH£aMfc, zKKTife&U 620 mg©i|&£li£*§£. ®<otlftM% 
^#3 (210 mg, 29»*»l*fi@#tl/Tllfc. 

•H NMR (400 MHz, DMS0-d 6 ) & PPra; 3.95 (1H. t. J = 9. 4 Hz). 4. 13 (1H. t. 
J = 9.4 Hz). 6.43 (1H. d. J = 9. 2 Hz). 7.23-7.34 (1H. m), 7.33-7.40 
(2H, i), 7.40-7.52 (2H. m). 7.68 (1H. d. J = 2. 8 Hz). 8.04 (1H. s) ; MS 
m/e (ESI) 349 (MHV 

mmm s 4 

5- [6-7 $ 7-8- (3-^^7xz;M -9H-9-7U =Mzlz*±lk± h2h if Bz 
2-ti'Jy;>'Mi£ 




o 



72 



WO 01/02400 



PCT/JP00/043S8 



£JE0yi<B(2K (3), (4), $tt09 2. R^WJ 5 £H«<0#i£T»Efl:£ 

'HNMR (400 MHz, DMS0-d 6 ) & ppm; 2.34 (3H, s), 3.45 (3H. s). 6.49 (1H. 
d. J = 9.2 Hz). 7.32-7.40 (3H, m), 7.47 (1H. dd, J = 9. 2, 2. 8 Hz). 7.6 
1 (1H, s). 8.13 (1H. d. J = 2. 8 Hz). 8.38 (1H. s) ; MS m/e (ESI) 333.01 
(MHT 

mmms 5 

5- [6-7 $ y-8- (3-- h □ 7 x -;M -9H-9-7'U ~M -\-^)V-\. 2-vk K 
NH 2 HCI N0 2 



nmnoii), (3K (4). mmi2, Rzsnmmstmm^yDm^mut^ 

'H NMR (400 MHz. DMS0-d 6 ) 5 PP m; 3.44 (3H. s). 6.51 (1H. d, J = 9. 6 Hz). 
7.55 (1H. dd. J = 9. 6. 3. 0 Hz). 7.79 (1H, t, J =• 8. 0 Hz). 8.00-8.04 
(1H, m), 8. 16 (1H. d. J = 3. 0 Hz). 8.34 (1H. d. J = 2. 4 Hz). 8.36 (1H. 
s), 8.62 (1H. t. J = 1.6 Hz); MS m/e (ESI) 364.00 (MH*) . 

%mm 3 6 

5- 16-7 ^ I -8- (3-7 a/7i =.)V) -9H-9--/U =M -1-^^-1. £ F □- 
2-h''Jy;>rMS 
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NH 2 2HCI 



mmms 5 Ti#btl£7U -©75X371 mg) ^THF (200 ml), EtOH (200 
ml) fcJ8#U 10% Pd-C (<a7k, 0. 5g) JOA, 7K*#HmT^ST' 
L/co hitiiU ^^MMSSU. mmt£%<D7 U-#^300mgt#fc 

£(D7U-CD7 5X100mg) £^/-;M2ml) l;:*gfi?U 4N HCl/EtOAc (0. 2ml) 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.47 (3H, s), 6.50 (1H, d. J = 9. 6 Hz), 
7.21-7. 27 (1H, m), 7.33-7.38 (1H. m). 7.42-7.53 (2H, m), 7.46 (1H, dd. 
J = 9. 6. 2.6 Hz). 8. 17 (1H. d. J = 2. 6 Hz), 8.49 (1H, s) ; MS m/e (ES 

I) 334.02 (MHT 

mmm 3 7 

N-[3- [6-7$ /-9- (l-^^JU-6-^-^V-l. 6->'h K a-3-b'U i?-)\A -9H-8-7 



6Tt#?>nfe7>J-©75>(100mg) ^tf'J v>(2ml) H^L, 7k 
*T**>*;U*-;i^nMJ K (28ul) £in;L 0«T-«fll#Lfc. 

7U-&£90mgf#£. £©7'J-<D7S>£**/-;M2ml) t«L4N HC1/E 




NH 



O 
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tOAc (0. 6ml) 3dPA«fffi1"*IS**»l!lU*E^*55iiig*1»fc. 
'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.93 (3H. s). 3.46 (3H. s). 6.48 (1H. 
d. J =9.6 Hz), 7.28-7.32 (1H, m). 7.42 (1H, dd, J = 9. 6, 3.0 Hz). 7.4 
6-7.50 (2H, m), 7.59 (1H, s), 8.18 (1H, d, J = 3.0 Hz), 8.45 (1H, s). 
10.04 (1H. s) ; MS m/e (ESI) 411.99 (MH + ). 

mm 3 8 

5- 16-7 $ I -8- (3- h U 7J^n^f^7xZJb) -9H-9~7°'J -1-* ±)k± 
2-v hHD-2-fUy/>- 

NH 2 HCI CF 3 



hm^j i cd (2) , (3) , (4) , $£MM 2 . isa$$mm 5 1 mmv^m-emzits 

'HNMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.45 (3H, s). 6.53 (1H. d. J = 9. 6 Hz). 

7.54 (1H. dd. J = 9. 6. 2.8 Hz), 7.75 (1H. t. J = 2. 8 Hz). 7.88-7.93 

(2H. m), 8.10 (1H, s). 8.17 (1H. d. J = 2. 8 Hz). 8.43 (1H. s) : MS m/e 
(ESI) 387.00 (MH*). 



5- 16-7 $ J -8- (3-7 □ □ 7 x ~ ;M -9H-9-7' ' J z.)\A-\-^^)V-\. Ko- 
2-fc°U 

NH 2 HCI CI 





O 
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nmm 10(2), m , (4) , nmm 2 . msnmm 5 1 mm^mx-mzit^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.43 (3H, s), 6.50 (1H, d, J = 9. 6 Hz), 
7.47-7.61 (4H. i), 7.77-7.79 (1H, m). 8.12 (1H, d, J = 2. 8 Hz). 8.34 
(1H, s) ; MS m/e (ESI) 352. 96 (MH + ) . 

%mm4 0 

5- 16-7 $ J -8- i3-/h^y7i ~ )l) ~ M - 1 - * 2- 2 £ K 

NH 2 HCI OMe 



mmm 1 © (2) , (3) . (4) , 2 > s^hm 5 1 mmojj&rmatG 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.43 (3H. s). 3.73 (3H. s) . 6.50 (1H, 
d, J = 9.6 Hz), 7.06-7.11 (1H, m), 7.20-7.25 (2H, m), 7.38-7.43 (1H, 
m), 7.49 (1H, dd, J = 9. 6. 2. 8 Hz), 8.14 (1H, d, J = 2. 8 Hz). 8.47 (1H, 
s) ; MS m/e (ESI) 349.02 (MH 4 ). 
«#!]4 1 

3- [6-7 $ J -9- ( 1 - * V - 1 . 6- v fc: Kn -3- bf U -9H-8-7 ' J 

NH 2 HCI CN 
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mmm 1012), (3) , (4) , mmm 2 , jkzsnmm 5 1 mm<Dj5&T*mzit£ 

'HNMR (400 MHz. DMSO-d,) 5 ppm; 3.45 (3H, s), 6.51 (1H. d, J = 10. 0 H 
z), 7.50 (Hi dd. J = 10.0, 2.8 Hz), 7.72 (1H, t, J = 8. 0 Hz), 7.92-7. 
96 (1H, m), 7.99-8.03 (1H, m) , 8. 12-8. 15 (1H, m), 8.14 (1H, d, J = 2. 8 
Hz), 8.42 OH, s); MS m/e (ESI) 343.99 (MHV 
H«4 2 

2-(3-7^D7x-Jl/)-l-(6-/ h^->-3-lf Uv?;U)-lH-^S^Vf4. 5-cl bf 
Uy>-4-7^> 




OMe 



(1) 2.4-v^aD-3--hDH'J> ; > 

U-ytHD^y-3--hDfUy>(2.5 g. 16 mmol) tt^mV) >(10 
niL) ZDUpl, 110 tl:t#rWU/:. E&#£8U£T«$8L£. Sfcfcim 

ii7^y-)Ai:xm ->u#y;i/iSEU »ffiu «ffe<t£«. 7 g, 8 

7X) &»fiH#:£LTf*£. 

( 2 ) N4- (6-* h*->-3-eU 22k) -2-£ □ D-3-- h a-4-h°'J ^>T$ > 
(1) T»fcft;£tt(10.4 g, 54 mmol). 5-7S J-1-* b^vfc? U vX9. 6 

g, 77 mmol), h'Jx^7S>(5.4 g. 54 mmol) > x*y-;M40 mL) ©g£ 
tt£MT?2HI8H*#Lfc. KJ&i«£*fl:T»eU aatC»Kx^;Pt**llP 

fc. y'J^^W7i»^D7h^77>f-Tilil, iHB^l5(6.3g, 42X) 
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'H NMR (400 MHz. CDC1 3 ) <5 ppm; 3.98 (3H. s). 6.63 (1H. d. J = 6. 4 Hz), 
6.85 (1H, d. J = 8. 8 Hz), 7.46 (1H, dd, J = 8. 8, 2.8 Hz). 7.92-7.96 
(1H, m), 7.99 (1H, dd, J = 6. 4. 0.8 Hz), 8. 10 (1H, d, J = 2. 8 Hz). 

( 3 ) N4-(6-^ v-3- ¥ U 22k) zb£ 9 p -3- 4- b° U y>y7S> 

(2) Tl#fcfc£$l(I.O g)£7K(10 mL), X^/-;M20 iL)l:ISL, fE& v 
*(1.0 gh itK (1 bL) ^JPA, £fiT4l&ra«#U£. £^^7^ hfflt 

HfBfc^M. 85 g, 95»*»fc. 
'H NMR (400 MHz, CDC 1 3 ) 8 ppm; 3.95 (3H, s), 5.79 (1H, s), 6.59 (1H, d. 
J = 5. 6 Hz), 6.79 (1H. d. J = 8. 8 Hz), 7.42 (1H. dd. J = 8. 8, 2.8 Hz). 
7.70 (1H, d, J = 5. 6 Hz), 8.01 (1H, d, J = 2. 8 Hz). 

( 4 ) N 1 - [2- £ □ □ -4- [ (6- * h * v-3- fcf U 2M 7 g 1 1 -3- H ' J 2ik] -3- 7 ;U 

(3) (1. 0 g. 4. 0Mol)*tr»JS?>(5 mDld^U, 7ki$T*k 

«aau «ea:^*(i.2 g, 8i*)£f#fc. 

■H NMR (400 MHz. CDC1 3 ) 6 ppm; 3.95 (3H, s). 6.73 (1H. d. J = 5. 6 Hz). 
6.79 (1H, d. J = 8.4 Hz). 6.97 (1H. s). 7.31-7.37 (1H. m), 7.46 (1H. d 
d, J = 8. 4. 2.8 Hz). 7.51 (1H, i). 7.69-7. 79 (2H. m), 7.95 (1H, s). 7. 
96 (1H, d, J = 5. 6 Hz), 8.07 (1H. d, J = 2. 8 Hz). 

(5) 4-yDD-2-(3-7Ma7x-Jl/)-l-(6-^ h^r f>-3-hf U 5?;M-lH--f $ 

5-clfcfU 2> 

(4) T*mz<t£%0 (980 mg. 2. 6 mmol) . 7iz h- h U ;K20 mL) , 
fc'J>(2 ■L)Oig^«*80 , CT3«rra»« i Ufc. EJfci£*«ET»8U M 
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%m (680 mg. 73*) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 4.03 (3H, s), 6.91 (1H, dd. J = 8. 8. 0.8 
Hz), 7.11 (1H. d, J = 5. 6 Hz), 7.11-7.17 (1H, m), 7.33-7.40 (3H, m), 

7.47 (1H. dd,, J = 8. 8. 2.8 Hz). 8. 17 (1H. dd, J = 2. 8, 0.8 Hz), 8.23 
(1H. d. J = 5. 6 Hz). 

(6) 2-(3-7Md7x-^)-1-(6-^ h*->-3-tf U V)V) -1H — f 5 £7 [4. 5- 
c] h°'Jv>-4-7$> 

( 5 ) T*mfzit£W (lg) , 7 >^-7-JL? J (20 iL) (Dm£®Z 150*0 

-f-Ttt»U «EHfc£«J (200 mg. 2 IX) tntc. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 4.02 (3H, s). 5.30 (2H, br). 6.55 (1H. d 
d. J = 5.8 Hz), 6.88 (1H. d, J = 8. 8 Hz). 7.07-7.13 (1H, m), 7.24-7.35 
(311, m). 7.46 (1H, dd, J = 8. 8. 2.8 Hz). 7.88 (1H. d, J = 5. 8 Hz), 8. 
15 (1H, d. J = 2. 8 Hz) ; MS m/e (ESI) 336.00 (MHV 
3 

5 - [4-7 s j -2- (3- 7 )),* □ 7 x-JM -1H-- f 3 14. 5-cl jfUv >-l-f jjj - 
1. 2-7 b Ka-2-tf ' J->V> 
NH 2 F 



»#<J4 2T't#e>nfc2-(3-7;^P7x-;U)-l-(6-^ N^v-3-bf 'JyJH 
-lH-f 5^l/[4. 5-c] tTU -7>-4-73>(290 mL) (10 mL)©ig^**l . 

10'CT7.5l5H«#Lfc. SM^TilU 55at*NH-7*-A->U*y 
;W*7A£D"?h^77*--T*»»U *Kfc£<» (120 mg. 43X)£*#fc. 
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■H NMR (400 MHz, DMS0-d 6 ) 5 pp m; 6.39 (2H, br). 6.45 (1H, d. J = 9. 6 H 
z). 6.49 (1H, d, J = 5. 8 Hz). 7.28-7.34 (1H, m), 7.40-7.54 (4H, m), 7. 
72 (1H, d. J = 5. 8 Hz), 7.77 (1H, d. J = 2. 8 Hz) ; MS m/e (ESI) 321.94 
(MH + ). 

WJ4 4 

5- (4-7 $ I -2- u i x - )V) -1H — T $ ?V f4. 5-c] t c U 2 >=hd M ~ 

nh 2 F 



mmm 4 3 xi# e>n/t5- [4-7 5 j-i- (3-7Mo7x-jw -ih— r $ w [4. 

5-c] tf U v>-l--f JH-1, 2-yk KP-2-tTU > (100 mg) £*^y-;Mlm 
L)ldK»U 2 8%^-hU'7A^ S^vh*-^^y-;U^(20 mL), 3 -7ft* 
^;M20 mL)£JDA^Tl B®#L£. SJSM^ffiTii^U M£NH-:7 
*-A^'J#y>iU#^A£o-? h^fyy^-limUL, mmit^m (27 mg, 2 
6*) 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3.45 (3H. s). 6.40 (2H, br), 6.49 (1H. 

d, J = 9.6 Hz), 6.56 (1H, d. J = 5. 8 Hz), 7.29-7.34 (1H, m). 7.44-7.5 
3 (4H. m). 7.73 (1H, d, J = 5. 8 Hz), 8. 17 (1H, d, J = 2. 8 Hz) ; MS m/e 

(ESI) 335.98 (MHT 
MMM4 5 

3- [6-7 $ 7-8- (3-7 )V^u 7 x -9H-9-7°U ZJj±±j2L±Jk± h2£ If 




o 
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NH 2 HCI 



k3 



•H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.46 (3H, s), 6.45 (1H, t, J = 7. 0 Hz), 
7.30-7.53 (4H, m), 7.91 (1H, dd. J = 7. 2, 0.8 Hz), 7.97 (1H, dd. J = 
7.2, 0.8 Hz). 8.33 (1H, s) ; MS m/e (ESI) 336.97 OOP). 

mmm 4 6 

5 _ [ 6 _ 7 $ y- 8 - (3-7 )V*n 7 x ~)\A -9H-9-7°'J ~ M 2-vfc H 

o-2-h°U^y > 



7?7,d*\z5-- ha-2-tD K^ri/k 0 U v>(0. 55 kg, 3. 93 molKDMSO (2. 
2 L), K,C0 3 (0.88 kg, 6.37 mol) £Jfi»A> ^f^ilX^^^T«^bfco $ 
b^37 t Cr^TpTs0Me (0.88 kg, 4. 71 mol) £?STU 1 f^t^Lfc. 

7K11 L£?ilTL£&, «LT*ftffiL;USJIi£«U 70'CT^^b, 
^fe^*©*^fC^tl516g(i|X^85W Kmc. 
(2) 5-7^y-l-^^;U-2(lH)-h°U K> ->:xO&jfc 




(1) l-*^;W5-- hn-2(lH)-eU K 
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J. (C °2 H) 2 



^--h^U-^lCl->^W5--Sn-2(lH)-tf>J KX250 g. 1. 62 molh 1 
0% Pd-C (25 g. 0. 1 w/wX) . EtOH (2. 5 L) £JPx.!^iiL7c. 10 kg/cm'Z&'D «fc 

KttiBttfcEtOH (1. 25 L)«bfc. 

8i$l:ya^S (293 g, 3. 2 mol) *»*>UfcEtOH (2. 5 L)«fl9t*SITU 7k 
$4>-?tt#& £$Lfd;iJI£MU EtOH (1 L)Tifc?£L7c. 60"CT'ii®^ 
*UT«Efc£ttl82. 6 g£4*fc (JR*52. 6X) . 

•H NMR (DMSO-dj) 5 ppm; 3. 30 (s, 3H, N-Me) . 6. 25 (d, 1H, J= 9. 3 Hz, H- 

3) , 6.91 (d, 1H, J= 2. 9 Hz. H-6), 7.07 (dd, 1H, J= 9. 3Hz, 2. 9 Hz, H- 

4) ; : 224-226*0 

(3) 5-(5-7$ V-6-£ $> ? >-4--i , ;M 7 S Zzlz2L£2kzL 2-5? fc: H 

□ -2-tfU y; > 



5-7$;-4, 6-^DDf'J$y> 118. 6g, 5-7 5 7-1-^^ 
;W2(lH)-tf'J H> ->a>>*ifi 170. Og, EtOH 360 niL> ffifi* 2.4 L£MS» 

a. a*7.s not:Ti7B#r B m^Lfe. 

Tk/SlcTMU 7>^^77K 200 DiL^S^An, 1 B#P.fl}ji}m *SiSI£i!t 
i§U 7K750 mLTft^, MX:T*®mm%L, mZlk&W&Ufot LT188. 2 gf 

i^TI« 188 g £?k 1.9 L (10 vol.) KMU 7>^E-7tK 100 mL 



CI 




Me 



O 
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»u nmt^m 153.8 g£t#£. 

'HNMR (DMS0-d 6 ) 5 ppm; 3.42 (s, 3H, NMe-T), 5.27 (brs. 2H. NH2-5). 6.4 
0 (d, 1H, J= 9. 7 Hz. H-3'). 7.49 (dd. 1H. J= 9. 7Hz, 2. 4 Hz. H-4'). 7.77 
(s. 1H. H-2). 7.98 (d. 1H. J= 2. 4 Hz. H-6'). 8.35 (s, 1H, NH-4) ; Rk£: 
258*C (decomp. ) 

( 4 ) 5- f6-7 D D-5- (3- 7 )V* □ * > )\A 7 H J M U $ V >-4~f M 7 5 
7-1. 2-yb KD-2-tf' J y7 > 



7 7 7 □ t , 5- (5-7 a 7-6-^PDHU S v >-4--T ^;M. 2 

-v?t KD-2-tf'JvV > 148. 9 g feck^HU 9 J> 1490 mL (10 vol.) Z1)UX 
«U &<fc 3-7;i^o^>v*-f;U 98. 1 mL (1.38 eq. ) ZffiTLTzo 

\mffl&Kfcm\Z7k 1490 mL (10 vol) &£^Atu i$J±fg£U DM 
E 500 mL &V>TzK 1490 mL (10 vol) ££^A*U ^rU*t#Ufc 0 
jBSfcttBU DME / H,0 = 1 / 5 1600 mLTIM'U 70 < CT"24B#K®®^#t, 
5- [6-^7 □ o-5- (2-7)1* >V4 M 7 5 J tf U 5 V >-A-4 M 7 5 J -1. 2 
-yh HD-2-tf'J y;> 196. 4 g£*#£. 

'HNMR (DMS0-d 6 ) 5 ppm; 3.41 (s. 3H. NMe-T). 6.38 (d, 1H. J= 9.71 Hz, H 
-3'), 7.45-7.50 (m, 2H). 7.60 (dd. 1H. J= 14. 0Hz. 7.0 Hz. H-5"). 7.78-7. 
90 On, 3H). 8.30 (s, 1H, H-2), 9.09 (brs. 1H, NH-4). 10.08 (brs. 1H, N 
H-5) ; fit£ : 173*0 (decomp.) 
( 4 - 2 ) 5- [6- □ □ -5- (3-7 )),* □ 1 > M 7 5 7 £ U 5 v >-4--f ;H 
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75 7-1. 2-ybKD-2-tf'Jy; >-%gffi 

5-[6-£ □ P-5- (3-7Mo^>^JW7$; bf U 5 v>-4--f;H 75 y-i. 
2-vt Ko-2-tT'J >V > (2. Og) lZ7±.h-h*))l (50mL) £ilO*-> 85t:o^- 
^;Wl7.TiJDfffcU 5F*«*Sfe«f*abfc. «^7ilh-h , J;l' (HOmL) T 
tfttU BlDllgitLm 4N-HC.1 (1. 30mL 0. 97Sft) £jQAfc. $ £ 
II7-feh^hU;b (20mL) 562Hlt>fc«, HSII£ilMfcU 7-th-hUJP (20mL) 

Tifc#U 60tMI£*§U 1. 59g (y. 72. 5%) ®8fcflf Gfit&*ISII£#;fc. 
'H NMR (DMSO-d 6 ) 5 ppm; 3.43 (s, 3H. NMe-T), 6.43 (d. 1H, J= 9.5 Hz, H- 
3'), 7.40-7.53 (m. 2H), 7.60 (dd. 1H, J= 14. OHz, 8.0 Hz, H-5"), 7.77-7. 
93 On, 3H); 8.31 (s, 1H, H-2), 9.16 (s, 1H, NH-4), 10.17 (s, 1H, NH- 
5) ; ill*: 193- 195*0 (decomp. ) 

(5)5- 16-g Q a-8- (3zZik^P Zx^ik) -9H-9-7U ^ik] ilz2l±2kzl 2-v 



7 7 7 n Id, 5- [6-£ o p-5- (3-7;U* o ^ > 7 5 J tf U 5 v >-4--f 

JH7$;-U-vkHD-2-k , 'Jyy> 186.0 g»CH,CN 1.9LP0C1, 186.0 
mL (2.0 Ml, 1 vol = 4 eq. ) £iJ0A, *-f )W7 (A*7,S 120*0 KT^ 6B# 

E£iS£»BU CH 3 CN 372 mL£jQA> e>H«fl£»*BUfc. 
TtfAcOEt 1.9 L£iJP*.T#fRU 30JK,CO,*«*8tS:900 mL&^Anfc^, 7K1 
L> SfclCAcOE't 1.9 IZmz-TftmLft. WM£7K 1.9 LT»^> iffl 
«U RlWt UT5- [6-2 d o-8- (3-7Mo7x^W -9H-9-7U n;H 
Kn-2-tf'J yy > 161. 5g (*«;») £t#fco 
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'HNMR (DMS0-d 6 ) 5 ppm; 3.44 (s, 3H, NMe-1'), 6.52 (d, 1H, J= 9. 7 Hz, H- 
3'), 7.38-7.47 (m, 1H). 7.50-7.62 On, 5H), 8.18 (d, 1H. J= 2. 8 Hz, H- 
6'). 8.80 (d, 1H. J= 1.1 Hz, H-2) ; : 219*0 
( 5 - 2 ) 5- f6->7 □ n-8- (3-7 )VHru 7i^JH -9H-9-7°'J - M 
?.-vh KD-2-k°'J>V> 

7 7 7s 3 (15- [6-7 □ D-5- (3-7 □ ^ > V* -f JW75yt'J5y >-4-< 
;p]75y-l,2-;;fcKn-2-tf'J5V>-HCl* (5g) . NMP (25mL) SJWtL, 1KTC 

(50mL)£JQ;L«ffiL/Co (50mL)Tift#U Wtt 

^<OWttJi*»tt^fc^ JMMfcfcDME (lOmL) «r*nA, 55^T*m#T*£ft?U 
7K (20mL)SrJP^^k$-erfc. *§H.£3I&U 5Ot;T16l$rfl*fcSb«»efe<0 
5- [6-7 □ D-8- (3-7;Wo7 x -M -9H-9-7°'J _;H - l-^^JW-l. 2-S? k F 
□ -2-f'J 5V > 0. 64g (»73. 8X) 

(5-3)5- [6-/7 D p-8- (3-7jk±g 7x~/U) -9H-9-7°U - JU 5=^-1. 
2-5? b Kd-2-tf'JSV> 
*HCl-EtOAc& 

5- [6-7 □ D-5- (3-7;U:*ni^>vW ;W 7 5 V t° U S S?>-4--f M 75 /-l. 
2-vt Ko-2-trU Xlg. 2. 7mmol) £NMP(10mL) KiS#U 4N HCl-EtOAc (0. 
8mL. 3. 2mniol) ^SDA. 110'C-C14l$Mto!fc«#Lfc. KfSiS£HPLC#*TU 5-16 
d D-8- (3-7MD7xz;H -9H-9-7°U -JH 2-vk F n-2- 
£ U v / X90. 2X) L X V > 5 Z. t £ L tz. . 

( 5 _ 4 ) 5 - f 6 -/7 D p-8- (3-7MD7X-JD -9H-9-7 *'J = M zlz2^±Jk± 
2-yk FP-2-bT'JSV > 

5- [6- 7 □ □ -5- (3- 7 D ^ > ;W 7 5 y fc* 'J 5 v >-4-f ;H 7 a J -1. 
2-yk Kn-2-tfU Xlg. 2. 7mol) £NMP(2mL) £8#U 140'CTlONfWUP 
M^tTCo JRJ&«£HPLC#*rU 5-[6-7on-8-(3-7;M-n7x-;W-9H-9 
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2-vt Fn-2-k'U ->V > (91. 3X) #£jEfcbT^*C£ 

( 5 - 4 ) 5- [6-7 □ D-8- (3-7;I^P7x ~ JU) -9H-9-7°U rjtj H Z 2L£ikd J 
2-vh Kn-2-bf'Jyy > (One-potS^ : 5- (5-7 5 7-6-7 □ o t°U 5 x>-4- 
-fM75;-Mf;hl, 2-vt KD-2-fc°U>V> 5- [6-7 □ o-5- (3- 

7 □ ^ > v* M 7 s y tf u a *j >-w ;n t / - 1 , i- v t k n-2- t? u 

y/> -> 5-[6-^DP-8-(3-7^^D7x^;i/)-9H-9-7°U^;i']-l-y^ 
-1, 2-yt HD-2-tfU->V» 

77X3 lc5- (5-7 ^ 7 -6-7 □ o \L U 5 v >-4— f ;W 7 5 7 3\J1/-1, 2- 
ytKo-2-ti'JyV> (lgK NMP (lOmL) £tJPA, 40"CTltj$ tfco ^<D5i^| 
iglCSik 3-7Mo^>^jV (0. 53iL. 1. lea.)*»TU SSfcNMP (3. 

UifomzmWl^JV (33mL) . \0%^?mi- h U -7 A7K^ (16. 5mL) £}JDA* 
WM^gS?0^7j< (16. 5mL)Tift#U M^W'DME (16. 5mL) ^rtD 

55X:Tm#T&fi?L£:^ 7K (33mL) ZlMPLttigkitZ&tz. ^ h b b£3I&U 
50rT4J$F B m^L»eficD5-[6-7na-8- (3-7;k3-P7x-;U)-9H-9-7° 
U-;H-l-y^JU-1.2-yt FP-2-fUv7> 0. 94g (2XgJR$66. 7SK> 
(6)5- [6-7 a 7-8- (3-7 Jl/* □ 7xz;M -9H-9-7°U -1-* 3^-1. 2-v 
b KD-2-h°U-77> 



h 7 U-7*(C5- [6-7 o D-8- (3-7^tD7xz;H -9H-9-7*'J-;W -1- 
y^Jhl, 2-y h HD-2-e'J ->V >©i^ H B a (M0 160. Og (fSM 96. 0%, IE 
*155 g ), DME 2600 mL, rl7>«77j< (28-30%) 1300 mLfc&AU #S 
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nx:\zTm&Ltz. -mm^m. nffl»:«Sr 90tfi±tf. na««w^6 

7K500 DiL Tflc&U ft*bT*CftS^« 135.0 gfcttfc. 
(7)5- [6-7 g y-8- (3-7MQ7X-JV) -9H-9-7°'J ^jjd -1-* £ikzl 2-y 
h KP-2-h°UvV> • 2H ,0 



7 7 X □ tC5- [6-7 5 J -8- (2-7)1* o 7 x -9H-9-7" U -JU] 3^ 
-l,2-ykFD-2-HUyy>«B B B 130 g, y-;W££x* /-Jl/ [Et 
OH 2000 mL KftbMeOH 50g<Z)ffl#Tig£] 1. 3 L , * 1.3L£»AU 

^^y-;u«x^y-^ 200 mLTifc#bfc. «jEtt*u«Bft£tt 119. 

1 g 

'H NMR (DHSO-dc) & ppm; 3.43 (s. 3H, NMe-1'). 6.46 (d. 1H, J= 9. 7 Hz. H- 

31. 7.26-7.36 (m. 1H). 7.36-7.60 (a 6H). 8.09 (d. 1H, J= 2. 8 Hz, H- 

6') , 8. 14 (s, 1H. H-2) ; gt.& : 244*C (decomp. ) 

mm\ 4 7 

6-7 □ Q-9- (2-7 □ a-4-h 0 U 22k) -8~ (3-7JM-P7xXJU) -9H-7°U > 




ci 




F 



CI 



= N 
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( 1 ) N- (6-fr □ D-5-X h P-4-E 'J g 2xjM -N- (2-£ □ D-4-b: U 2M 7 i > 
CI 

m ... N0 2 

I 1 - 
r N N— N 
H 

CI 

5-rho-4, 6-y^DDt 5 ij5y> (8. Og, 41. 2 mmol) ©fh^t h*D77 
> (160 BL)JB»tt^iak:T4-75 J v> (8. 0 g, 62. 2 mmol) 

&£Z$ h UX?JV75> (8. 7 mL) &M§#J]n*.fc&» 4f^JDg*Mbfc« 
BfKx^;M160 ml)T*3HRU *160iilR^telP*4S*T»cl^«JS*M7KfilEK 
7^->9iT?«»lfc. 8&£«JETTg5feU yX^X-r^«L 
TffcUfcHJBttfcatJR. R&U Mfc^tt (2. 2 g. 19»£»fc. 
•H NMR (400 MHz, CDC1 3 ) 5 ppra; 7.39 (1H, dd. J = 1. 9, 5.5 Hz), 7.79 (1H. 
d, J = 2.0 Hz), 8.31 (1H, d. J = 5.6). 8.62 (1H, s), 9.14 (1H, bs) 

( 2 ) N4- (2-3 a Q-4-fcf U -6-fr □ p-4. 5- tf U $ v >v7 a > 
CI 

"N "N— N 
H 

CI 

N- (6-^7 a o5-- h a-4-tf "J 5 vx;W -N- (2-2? o p-4-tf U vJM 7 5 > (2. 
2g. 7. 6 mmol) *x*y-JU44mh KSS4.4ill:iit« 0£T?aE«Bt&*2. 2g£ 
$o<OinAfc. EJfcSJEfcMKU mrWtm ?Fgtl£®&bfc= 

g£f#fc. 

•H NMR (400 MHz. CDC 1 3 ) 5 ppm; 7.52 (1H, dd, J = 2. 0, 5.9). 7.84 (1H. J 
= 2.0), 8. 12 (1H, J = 5. 5), 8. 13 (1H, s) 

( 3 ) NH4- g □ p-6- f (2-g □ n-4- tf U 22kLXl_/J -5- h° 'J S S?x;M -3-7 
;^p^>X7S H 
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I NH. 

f'Y i 

"N nh 

!. 

• I "I 

N ^Cl 

N4-(2-^OD-4-t: 1 J v;W-6-^OD-4,5-tf'J^v>^7^>(2.5 g. 9.8 
inmol)Ot 0 Uv>(50 iL)»»«na**BB«T0-5 "CfcTSMt l-7)V*u* 
>*M)V( 1.3 mL, 10.7 mmol) ZSttmfrVTffiT Ltz&. ^(D^nmmmW 
Ltz, SJt^TK&ckOT&X^MlOOmL) l:tMlf:. W«IJf £1N£& (xl) 

§S»£16*** b U VUimW. (xl) fcTift&U *S7jcfifcK^- h U 7AlCT$£*l> 

xJUCTft&U (2. 3 g, 62»&a&feB#£LT»fc. 

'H NMR (400 MHz, CDC1 3 ) & ppm; 7.38-7.42 (2H. m). 7.56-7.62 (1H. m), 7. 

70-7.78 (3H, m), 7.99 (1H, bs), 8.27 (1H, d, J = 5. 7), 8.60 (1H, s) 

#11 , Nl- 14- £ d o-6- [ (2-7 □ o-4-tf »J 75 y ] -5- £ >J 5 yz;H -3- 
7JM-n^>X75 h* (2. 3g. 6. 1 mmol) ©^vftfls'J > (75 mL)ffiftft££ 
*£B&T1. 5P#|HHnU!&iS8ttLfc. E£ifc*«ET"r»fi&Lfc. 83 £ 

ftKx^-JKlOOnl) l:T^Lf;i, 7k(x3), tSSl^BE**^- h U ^AzKigi&fx 
2)fe«fctfffifD*&7K(xl)lrTifc&U ^TKBSm^h'J^AtlT^, 

£U B»©*E{b^« (1.0. 46%)*asfeBfc£:bT»fc. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 7.21 (1H, d, J = 1. 8. 5. 3 Hz), 7.24-7.3 
0 (2H, m), 7.39-7.48 (3H. m), 8.56 (1H, d, J = 5. 3 Hz), 8.79 (1H, s). 
HM#iJ4 8 

9- (2-7 □ D-4-hf U 22k) -8- (3-7;M-Ci 7 xX;U) -9H-6-7°U ±5 > 
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NH 2 

N N — 

: F 

-CI 

^fS^iJ 4 7 ©6-2 o o-9- (2-7 O D-4-tf 'J 5?;W -8- (1-7 fr* □ 7 x ~;M - 
9H-7°U >(325mg. 0.9 mmol) ©1. ->I^ >(10 mU-iiT^xTzR 

M^7>^^7A7K^(xl) \ZTm&Ltc'&. SStKM^- h U 7AlCT^, 
itlSbfc. S^^ylfJH- rJMCTJRSU ylfJU- 
x;HrTft?$U ^fBfb^tJ (229 mg, 75*) bT&fc. 
•H NMR (400 MHz, CDC1 3 ) 5 ppm; 5.75 (2H, br), 7.16-7.24 (2H, i). 7.31-7. 
41 (2H, m),7.44 (1H. d, J = 1.8Hz). 8.41 (1H. s), 8.51 (1H. d, J = 5. 
3 Hz). 8. 14 (1H. s). 8.23 (1H. d. J = 2. 8 Hz). 

mmm4 9 

8- (3- 7 □ 7 x =DV) -9- 12- 1 (4- £ h ± > 22k) k) -4- U -9 
H-6-7'J>7$> 



NH 2 




— O — 
— N — — OMe 

&m-f h U 7A200mg^80t:T4 Y*i<"^>i?)V7 )VH-)V\zmmV. % 
MM 4 8 ©9- (2-7 □ o-4- 1: U z?)V) -8- (3-7 □ 7 x ~)V) -9H-6-7U jr 5 
X596 nig, 1.75 mmol) £JUA> lPSIH«*Fb&. 5£fK£*T»RU 

;1,x-t-;KCT^#L, ffSSflS^tt (690 mg, 89» **SfeHflEt UTttfc. 
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•H NMR (400 MHz, CDC 1 3 ) 6 ppm; 3.80 (3H, s), 5.34 (2H. s). 6.13 (2H, b 
s). 6.80-6.88 (2H. m). 6.90 (2H, d. J = 8. 1 Hz). 7.10-7.16 (IE m). 7. 
23-7.35 (2H. m), 7.37 (2H. d. J = 8. 2 Hz), 8.28 (1H. d, J = 5. 3 Hz). 8. 
36 (1H, s). 

mm 5 0 

4-16-75 7-8- 13-7J^D7xZJM -9H-9-7U =.)\A -1. 2-vt: KD-2-fcf'J 
•>V> 

NH 2 

N N 

= F 

= 0 

— NH 

mi&M4 9©8-(3-7;U^P7xz:;i/)-9-l2-[(4-/ v^>vJW v] 
-4-h , 'J> J ;H-9H-6-7 p U>7S>(690 nig, 1.56 mmol) £ h U 7;i^oiim 5 

7KT^#H;^LT^fB^tl (510 mg, 75K) £ h U 7;i^ogfg^£: LTtffc. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 6. 15 (1H, d, J = 5. 1 Hz), 6.43 (1H. d, J 
= 1. 8 Hz), 7. 32-7. 54 (5H. m). 8. 22 (1H. s). 

mmm 5 1 

4- (6-7 5 J -8- (3-7;b:* □ 7iZJ^) -9H-9-7U -)\,}-l-*7)l-L 2-v b jf 
□-2-fcfU v7 > 
NH 2 

N —N — 
= F 
= 0 

— N 

CH 3 

2dS#iJ5 0(£4-[6-75 y-8-(3-7;P^P7x-;i/)-9H-9-7 0, J^JH-l, 2-v 
t Ko-2-tT'J v/>(50mg. 0. 16 mmol) £N, Ny/f iV^il-ATi HlmHcg» 
L, «tt 7 K^iS* 1 J7A64mg> 3 7^^^;H5ul*iDA60^T2B#r^^^^/i. 
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L («?Kx^;UT»m) fcffi&ECgffc^ (30 mg, 55X) ^ife. 
'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 3.53 (3H. s), 5.89 (2H, bs), 6.20 (1H. dd, 
J= 2.2, 7.1 Hz), 6.46 (1H, d, J = 2. 3 Hz). 7.38 (1H. d, J= 7. 1 Hz), 
8.32 (1H, s). 
MS m/e (FAB) 337 <MH<) . 

mmm 5 2 

8- (3- 7 )\>* U 7 x - M -9- (4- b° U 2M -9H-6- 7° U > 7 $ > 



NH 2 




F 



— N 

mmm 4 8 ©9- (2-7 □ 0-4-tr u s?jw -8- (3-7^071-^1 -9H-6-7°u 

7"5>(50mg, 0. 15nnno])^^^y-;i/5mli:T-h^bHo7^>5mnc^t, 
tKM^U^AS. 2mgil0^\^^'7A^^50mg^JPx.^o 7K*TT 1 Pf 

fee »S«7KT«»U^i:^2tlR«I«tt%t*ll^«(35ig. 77S)£f#fc. 
'H NMR (400 MHz, CDC1 3 ) 8 ppm: 5.82 (2H. br). 7.08-7.14 (2H, i). 7.22-7. 
32 (4H, n). 8.33 (1H, s), 8.71 (2H, d, J = 6. 0 Hz). 
MS m/e (FAB) 306 (MH + ) . 
#£j£0ij 5 3 

5- [8-3 ( 7 Jb* □ 7 x X -9H-9-7° U X JH - 1 - £ ZJW 1 . 2- V fc F □ -2- tf U 2 



N-CH 3 
O 

H»j 4 6 ©5- [6-7 5 y -8- (3-7 □ 7 i-)H -9H-9-7" U x;U ^ 
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;IH. 2-vk Kn-2-tfUv/Xl.Og. 3. Ommol) £xh^k KD7^>20mHC 

Emu as*->u*y;u*7AT«SLfc. b»x^t?b««*»w-u, 

»»fe«*tT*Efl:^* (340mg, 35X) 

•H NMR (400 MHz, CDC1 3 ) 5 P pm; 3.62 (3H. s), 6.68 (1H. d. J = 9.7). 7.2 

1 (IE dd, J = 2. 9, 9.7). 7.23-7.27 OH. m). 7.41-7.49 (2H.ni), 7.53-7. 

57 (1H, m), 7.58 (1H. d, J = 2.8), 9.00 (1H. s). 9.23 UH,s). 
MS m/e (ESI) 322 OOT). 
HifS^J 5 4 

N- f9- (6-fr □ a-3-k° U £2XJkl dt £z2Jk*n = 2k) -9H-9-7U -N. 




CI 

( 1 ) 2- f (6-jy □ Q-5-- h n-4-tf U ^ V=.)\A 7 $ / 1 x^JI/->7~ H 
ci 

N A N0 2 
H 

5-~ ho-4. 6-v^aofU 5^X20. Og, 0. lOmol) (Dfh7th*n77> 
(400 inL)!B«B»tt^iak:T2->'7yx^;i/7 5>(15.9 g. 62.2 mmol) £<fctf 
mWMZ niLK **y-;i/30il©££»ft£oan?ljnAfc&* ^fST 1 »SH*# 
Lfc. SiSfR**. Mx^;K400 ml)T«RU jM00BlXtffiSfn£S*T3fe 
K WaSSrSS^ggT^^^AT^Lfc. 8ttte*E"FT«SU v'X 

^)n-f)vtsait4i;fcai#iS8JR, a&u gEft^«i(i8.7 g. 7 

93!) 

'H NMR (400 MHz. CDClj) 5 ppm; 2.80 (2H. t. J = 6. 6 Hz), 3.94 (2H, a. J 
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= 6.6 Hz). 7.81 (1H. bs). 8.46 (1H, s) 

(2) 2-1(5-7 3 /-6-^OD-4-P'JS^-;M7 S 7lX^JUv7xF 



2-[(6-£oo-5-x Kn-4-h°U5 vx;U)73/]x^->7xK(18.7 g, 8 
2. 2 mmol) £X*y-JH80niK *180bK »K18ilfc«»t, OgT«* 

Stt^Uilli^^lS- yifjl/X-rJV»l> «I3^«3 (44. 
6 g, 51X)*ftfc. 

»H NMR (400 MHz, CDC1 3 ) 5 ppm; 2.80 (2H. t. J = 6. 2 Hz). 3.80 (2H, Q. J 
= 6. 2 Hz), 5. 30 (1H. bs). 8. 10 (1H. s) 

( 3 ) N1- 14-g □ D-6- f (2->7 I X±M 7 $ y 1 -B-^'J a VZLM -3-7 
d^>X7_S K 



2 _ [ (5-7 5 DD-4-t 0, J S.~?-)V) 75 /]Xf)k>7- H (10. Og. 45. 

2 mirol)&£U^>63ilK*#U 3-7^*a^>V/-f JW* □ 'J h*4. 3ml£Og 




CI 

rJ ,NH 2 

1 

N H 



a y- f 

.. NH 

I 

~N N— 
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■H NMR (400 MHz, CDC1 3 ) 5 PPm; 2.73 (2H, t, J = 6. 6 Hz). 3.80 (2H, q. J 
= 6.4 Hz), 6.28 (1H, bs). 7.30-7.54 (1H. m), 7.47-7.53 (111, in). 7.62- 
7.70 (2H. m). 7.80 (1H. d. bs), 8.37 (1H, s). 

(4 ) 2- [6-^7 □ D-8- 13-7MD7XZJ1/) -9H-9-^U ~M X^ v7X F 

C! 

' ,N = 

N N_ — p 
CN 

Nl - (4-^7 d d-6- [ (2->7 J x^;W 75 /] -5-fcT U 5 y-iH -Z-7)V*ul 
>X75 H (8. 9g, 27. 9 nunol) U > (140 ■L)ra$£&X&BA 

)V (100ml) lCT*RUfc«, * (*3) , «S»«K**^ h U (*2) *3«ttf 

yxfju-fjHcxisi, h»«**5i, vx^;ux-5mmct&&u 
^tH^ti (4. lg, a%) zm&mfct Lxntz. 

'H NMR (400 MHz, CDC1 3 ) & ppm: 3.04 (2H, t. J = 6. 8 Hz), 4.59 (2H, t, 
J = 6. 8 Hz), 7.26-7.32 (1H, m) 7.45-7.57 (3h, m). 8.72 (1H, s). 

( 5 ) 2- 16- ( 2 * £2kZ ^ I ) (3zZ2k£ QZ^xik) -9H-9-7 U xjU] x^;u 
■>7-H 



N 




F 



CN 

2- f6-fr □ q-8- (^-7MD7x-JV) -9H-9--7°'J XJ1/1 X^ JU->7X F (1. 5 
g, 4. 9 unoDOxh^k FP75-X30 mD^iCliSHT, 40*^*^7 5 
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m®VT&m<t&® (740mg, 48%) tntc, 

'H NMR (400 MHz, DMS0-d 6 ) 5 PP m; 3.07 (2H. t, J = 6. 6 Hz). 3.32 (6H, s), 
4.50 (2H, t, J = 6. 6 Hz). 7.40-7.46 (1H. m). 7.60-7.66 (3H. m), 8.28 
(1H. s). 

( 6 ) N- [8- (3-7)l-*n 7 x ~ M -9H-6-7*'J Xjk] -N, Nzvj*£2kZ S > 

N 



2_ [6- (i; ^ ^ S 7 ) -8- (3-7)1* 07i XJU) -9H-9-7" U x;H X3M1^> 
7-hM100mg. 0.32 mmol) <9N, N-y^^MTS H^ICtK^^^ h U 7 
A14. lmg (60% in mineral oil) £OgTlTO;i> 1 P^Jt^Lfco 

£KvX^X-xJU£J)n;L, ffifcBTSHttfcaiflfcU ^Hfc^MOmg, 96%) 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm: 3.30 (6H, s). 7.28-7.36 (1H, m). 7.54- 
7.60 (1H. m). 7.88-8.00 (2H. m). 8.20 (1H, s). 
fr\Z. N- [8- (3-7;^o 7xXJW-9H-6-7 e U x;U -N. N-y^WS> (309 
ig, 1. 20 mmol) £N. N-y/f Jb*^A75 K 15mH;:*§#?U ^*U'7A2g, 
3J-y^ODfU^y>l. lg^JD7v.T80gT2B#f B 1»b^ 
^X^HOOmlT^IRb^^^JiS'Jbfco M^MffcEIU $I£<S::>U# 
y;^^AT^MLfco TOX^TigtlJU MEEjtl?S^@WcD^^b^(80 
mg. 18%) £t#/io 

■H NMR (400 MHz. CDC1 3 ) 6 ppm; 3.50 (3H. s) , 4.11 (3H. s). 7.01-7.08 (1 
H. m). 7.36-7.42 (1H, m). 7.83 (1H. d, J = 9. 2 Hz). 8.00-8.04 (1H, m). 
8.08-8.12 (1H, m). 9.21 (1H, s). 9.36 (1H. d. J =9.3 Hz). 
MS m/e (ESI) 370 (MH*) . 
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mmm s 5 

N- fR- (3-7 )V*n 7 x - M -9- (6- * K *->-3-h° U gv^ikl -9H-6-7U ->>H 
-N. N-v*^7$> 

N 

N J . ,N = 

I I 
N — 
-=N F 

N 

OCH 3 

5 4 CDN- [9- (6-7 p P-3- 1° U ^y-M -8- (3-7M0 7 x^V) -9H 
-9-7 0 U-JH-N, N-v^f-^7 5X50mg, 0. 18mmol) tr^TK^^ /-MmltC 
?g#?U 7- h'JOA^ h=^> H (15 mg. 0. 28 mmol) £JQA 2 PtHSDftflfiitLfco 

Kfomzftm&u&mmL, 7kTmmLtiT&?z>®w*m\LTmi4t£® (35 

mg. 52S0£M£@#£l'T#fc. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.40 (3H, s). 4.04 (3H, s). 4.15 (3H, s), 
6.92-6.98 (1H. m). 7.23 (1H. d, J = 9. 5 Hz), 7.28-7.34 (1H, i). 7.93- 
7.97 (1H, m). 8.0-8.06 (1H, m), 8.91 (1H, d, J = 9. 5 Hz), 8.93 (1H. s). 
5 6 

5 _ f 6 _ 7 5 j - 8 - (1-7)1,* □ 7 -2- (3- h H □ ^ ->-3 - * ^JU-1-7^- 

)V) 9H-9-7°'J-;H-l-^^;Wl. 2-/h HP-2-eU 22 > 

NH 2 HC1 
,. ' N - 

HO. N N ^~F 

NCH 3 

O 

'H NMR (400 MHz. CDC1 3 ) & PPm: 1.63 (6H, s), 3.60 (3H, s). 6.20-6.40 (2H, 
br), 6.62 (2H. dd, J = 1. 6, 9.3 Hz), 7.10-7.20 (2H. m), 7.30-7.44 (3 
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H, n), 7.57 (1H, bs). 
MS m/e (FAB) 419 (MH + ) . 



7 



5- 16-7 S V -8- QhZjM; u ? £ - -2- [2- (1-b h'D^yy^ □ Tgiik) - 1- 
x^-;M-9H-9-7°'J -JM-1-^^;WI. 2-yh if a-2-fcTU 22 >-i£&i& 
NH 2 HC1 



•H NMR (400 MHz, CDC1 3 ) 5 ppm; 1.75-1.83 (2H. m), 2.21-2.30 (2H.m), 2. 5 
0-2.60 (2ft m). 3.54 (3H, s), 6.10 (2H, bs), 6.56 (2H. d. J = 9. 7 Hz) , 7. 
07 (1H, dd. J = 2.9, 9. 7Hz). 7.08-7.14 (1H. m), 7.26-7.38 (3H, m). 7.5 
0 (1H, d, J = 2. 4Hz) . ' 
MS m/e (FAB) 431 (MH*). 

mm\ 5 8 

9- (6-^»y-3-l:'J-y^ -8- ( 2 - b° 'J 22k ) -9H-6 -7 



(1) N4- (6-^^->-3-lf'JyJU — 6-£p p-4. 




F 

NCH 3 



o 




NH 



OMe 
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CI 




5-757-4, 6-v^DPtf'J^> J >40g<h5-7$/-2-^ h*->h° 
U v>60. 5g©X^y-;Ut7K© 1 1 fi£ffi800inLU:MTTi8&&7K40iBL£ 
SITU*:, ^©S^«* 1 3 0gT'7i^FI2 0^j|#U S^ftCSifil! 

y^^*M7i b'i7K^fflV^c^M B 3 B ^«t0^fSfb^(7)ll^feiiS B B B tl32. 
7g (5335Y. ) 



CI 




OMe 



N4- (6-* h^v-3-tf'JvW -6-^700-4, 5-bTU55?> 
5? 7 = >32. 7g0v*3^*;W>75 H400mLS8«8«tlwSfflTT»*Bft7K10. 8mL 
fcffiTU :^^ST4 0^fWE 0 0ST2 0»H« 

25g(74Sy.)&&fc. 
(3) 9- (6-* h*y-3-b?'J 22k) -flH-6-7'Jt5> 
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OMe 



5- (6-£OD-9H— 9-^"U-;W —2-&)&)l *?)V3L-7-M 
5g, j§7> ; E-77K250mL h+vX^>500mL©^tl5: 7 0 «T4I5K 
«#U #e»nfcMM^MbT^fE'fb^oefe^B B B 21. 2g(91Ky. ) £t#7c. 
(4) 8-7'D^-9- (6-^ h^->-3-hrU^;i/) -9H-6-yj^- 
5> 




OMe 



9- (6-^h+y-3-e'JyJW -9H-6 -7°U:f-5 >21. 
M^A7 5 (1. 6US^l:iSTT^D5>9. 03mL£^TL 

fc. £©iI£ft££ilT7l$ra2 5#lfc#U £ffig£«j£HHfiLTltfe*Sli 
£*#7c. n^tirznmM^a<0^^ y-)lty-hyh VuVyXDlttl (600mL) 

3g (44Xy. ) Srfcfc. 

8-7*o*-9- (6-* b*->-3-k°U v;i/).-9H-6-7°U 
7-5>500mg, HJ-n— 7*^;P (2-t°Uv^) 7.X1. 15g> fh74X (h 
U7x-;^77^» /^y^A (0) 180mg<h, N, N-SM 77*0 tfJUX 
^7S>814uLO+->U>(15Bd.)«»i* 1 5 0 ST 2 4 BfPfl 4 OfttitWbfZ. 
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5lBg(71J5y.)*!»fc. 

mmms 9 

5- r6-7^y-8- -9H-9-7°U-;i/l -2-tru 




9- (6-* ^'>-3-fUyJW -8- (2-trUSW) -9H-6- 
^'J±S>350mgi:»ifiK7K6iiiL©jg'&«l*l 0 5 1 Pf IBJ 4 5#Jg#bfc. 

I^JfiW6 0 

5- f6 -7S 7-8 - (2-E'JvW) - 9H-9 -7°'J-JI/1 — 1-*^ 
J1/-1. 2-ykKD-2-l:Uy;> 




5- [6-757-8- (2-tTUv;U) - 9H-9 -7°U-;H - 2 - \L 
U-yy-JH 50mg, ^- h U V A 7 h * -> h* 1 33mg £3 Oik* ^;i^306uL<D * * / - 
;btf h7t HD7 7><3!)lWl20inLS^«»t«:MT?2l^ra3 5#«#bfc 
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■H NMR (400MHz, DMS0-d 6 ) 5 ppm: 3.44 (1H, s). 6. 43 (1H, d. J=9. 2Hz), 7. 
42-7.47 (2H, a), 7.53 (2H, brs), 7.96-8.02 (2H. m). 8.16-8.12 (2H,m), 
8.49-8. 50 (2H, m) ; MS m/e (ESI) W). 



2- (3-7)l*a7*-)\s) -3- (6-*h*'>-3-hT'J5?Jl/) -3H 
-^S*V f4. 5-bl H'Jy> 



(l) N- (6-^^->-3-b''JyJl') -N- (3-nh P-2-k'U 22k) 
7S> 



2-/7DD-3-- hnk°'J>?>15g, 5-757-2-/ h^->h°Uv>ll. 
7g£pt^#UOA26. lgCDv/^^^^ATS H50mLf&tf£ : £^TU'"e ! 4P#Pifl 2 5 
$bC7 0gT3BfP.S]l 0#Wt7c. SJ&fll^lfCB^X^l/t 

«i!i^yI^X-TJ^ffi^Tl!eM©illfelSIft9. lOg (39Xy. ) 

fee 

(2) N2- (6-^h^rv-3-tf'J^) -2. 3-g'Jv ? >^7S> 



«*J 6 1 
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cx 

N 




N— (6-* h^v-3-trUvW — N— (3-— ho— 2-tf'J *J)V) 
I*f 1 (200nL) g£*«£**T, ifit'l 2P§fa12 0^WU;. RiSS^* 

g(57*y.)£t#fco 

WZ* N2- (6-^ h^y-3-fUy;i/) - 2, 3 -fcf'J v>> ? 7 S >2. 
5g, 3-7MD^>X7il/rt HI. 24mL<!:fi*&3. 3roL<D/^ y-;i/25mUg?££ 

T3iH]^bTiife^ B B a t)^#/tc *§e>nfc*giiM&i::*8*£fc« (in) 2.06g 

©x*y-;i>25niJBU5i«££&TjbD*., 9 5gTlP#P^3 0#®#Lfc. 
W^^«5©«*6ISJI«!Il. 80g (48%y. ) *#fc. 



5- [2- (3-7^tD7irj|/) -3H — TS^V f4. 5-bl gjjv 

>-3--r;n -2-tf'jyy-ji/ 



2- (3-7JWD7I2JW - 3- (6-.* h^x-3-tf< Jy^) -3 



mm 6 2 
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H — T 5 W [4, 5-b] h°'J v>l. 80g<h4 7 %%\\rt%m^V>W&*to*. 
1 0 0gT3P#ft8 3 5^m^tfeo £^?g£»£$J±TO^g£LT&llfe 
mm^Wz. ZO)^®* h^X>T3 0£$LTt#£^fifa«»£, 

* * j -)\>zm ^xm&zmw Lxmmt^m(Dm^nm$M 1. 07g (63^y. ) 

6 3 

5 — f 2 — (3-!7;i/:t07x-JM -3H— <5^V [4. 5-bl ti'Jy 
>-3— lik] KD-2-tfUvV> 




5- [2- (3-7^^0 7ol^;U) — 3H— -fS^l/ [4, 5-b] f'J 
v>-3--T;V] -2- ti'J v/-JU250mg, ^ h U ^ A/ b^-> K 177mg£3 
^^^^SOe/iL^^^y-JV.hx h^t Kn7^>© 1#1 (lOmL)S^^ 

vX^X-x;i/^fflViTMUT^IS^^©^fe^B B B^)160ing (613Sy.) £ 

'OMR (400MHz, DMS0-d 6 ) 5 ppm; 3.46 (1H, s), 6.51 (2H. d. J=9. 6Hz) . 7.3 
8-7.44 (2H, m), 7.55-7.59 (4H, m). 8.18 (1H. s). 8.23 (1H. d, J=8. 0Hz) , 
8.39 (1H, d, J=4. 8Hz); MS m/e (ESI) (MHV 
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1 . -«5£ ( I ) 



R 1 




(I) 



1) *#JgC^, 

2) #SSS» 

3) AD^r^gf, 

4) U WT C 1~C 8 7JMr^S, Sfcte 

5) 5t-NR<R 5 (5£+, R 4 ^J;rJR 5 «|pl-^fc«ffi^oT7K^lM^ C1-C8 
7J^JH, *>L<teC 3~C 8->^D7WSi£S»t5* 5 > 
LTV>*g$K7£HBK:fcoT#J«Stt<5C 2~C 5 ©fiSfn©?MK75 

^WTt)<t<- SeHAoy>M : PTBSI$nTViT'b«tViC 1-C47 

R 2 te 

1) 7K^M^ 

2) Any>If, 

3) a£-NR 6 R 7 (5t«K R 6 ^3J:^R 7 ^|nI-^fe^ll^oT7K^^ C2-C5 
jyM, C1~C8 7^JH. t>b<ttC 3~C 8 ->^D7J^H^1 

C2-C 5©ISfq©!^75/*£**1"<&. d©5S«SE^^MTO^fcBt3fl 

ttStlTV»T"bJ:^C 1 ~C4 7;i'*JI'STS&$*lT^Tt>«fc^. ) > 

4) Aoy>sf, 7mm, ci~c47;v^vssfcttC3~c6^n7 



105 



WO 01/02400 



PCT/JP00/04358 



5) AD^ygf, 7KKS*fcteC l~C4 7;WUaxffl&£*lX^Xt>«k 
V>C 3~C 8 7;i^-JUS, 

6) AD^>gf, 7KS6££fcteC l~C4 7;V*;USXg&£nx^Xt><fc 
ViC 1~C 8 

7) /\D^>^, 7kg£S£fcteC l~C4 7;^;U»TS^^nTV^Tt)ci: 
l^C 1 ~C 8 7;H3^->S^S*L> 

1) AD-ir>ilT, 7K^S^fc^C l~C4 7;V^;U»TH^^nTViTfcct 
1>C 3~C 8 7))/*-)Vm, 

<^C 3~C 8 7i^-JH, 

3) ADy^f, Tjc^S^fc^C l~C4 7;i/^*Tfi^$nTViTt)<t 

i~c 8 7;^;i/S> 

4) WWk&ZGLT^Th£.^7V-)l>m. 

5) fi^S$rWUTViTfeJ:V^xD7U-;i/*, 

6) a) /\uy>m^tz\tc i-ce7)v^)vmvm^nx^xh^<. 

^V^M^zWl^Xfi^nx^Xt^^C 1 - b- 2) 

tt^S££~bX^Xt>«fc^C 3~C 6->£P7>>Mr7l'-C 1~C4 7^JVS, 

*fcttb- 3) m&S£Wbxv>xfc£^c 3~c6^D7;u*;ugxm& 
snx^x*>«kv*i. 2-yt hd-2-**v trusts. 

7) a) Aoy>SftfcttC i~c6 7mstti$nt^Tfc«k<, 
$blll»b-l) Aoy>®^, 7K»S*fctt«»**WUT^Tt) 
«k^*;PsJ5*->^*"T?ltSISnT^T%>«kViC 1-C6 7W1, b-2) 
■»S£WUXV»Xfc«fcV>C 3~C 6v^n7W-C 

£ b - 3 ) C3-C6y^7D7 ;Mr JWgTIIifcS *IX ykFD^V 

trusts* *7t« 
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8) a) AD^r>J|fSt(JCl-C6 7^HTli$nT^Tt)J:<> 

iV^^^vJUST-Slfe^nTViTfe.fc^C 1~C 67)1*)^ b- 2) 

B&g*WUWtt>J:V>C 3~C6 is&U7)V*)V-C 

Sfcfib- 3) C3-C6 y^nyMMT^nf'nii^ntl^yk H 

Arte 

1) StftS^^^TViTfciViT'J-^S, 

2) MlfcS£WbTlvt i b«fcV>'vrD7>J-;i'£, 

3) /\ny>Hf sfcttC 1 ~C 6 7MJHT*f i^nt^Tfe i < , 
iCilWC 1~C 6 7WSSfcttC 3~C 6 yi7D7^iHT"li 

4) Aay>s : P*fciic i~c 6 7;wi'S-es}^^nT^T : bJ:<x 

fcS*lSWC 1-C6 7;Wl'X*fcliC 3 ~C 6 y^o7M;Ht*M 

Q*«ktW«IPI-*fcttJlttoTN*fcttCH*aiti*-r*. dL±ffil::&^T, R 2 
#4) ADy>^f, *&3k C 1 - C 4 7 JWHSfcttC 3 - C 6 •/ i' o 
7JWWSTIKSISnTViTt)«i;^C 2~C 8 7Jl/^-^S, 5) Aoy>SC 

jVy-n;l/S, £fc&6) AO^*>g^ *KSStttCl-C4 7^;HT 
■JfcSttTHTt>«fcV>C 1-C8 7^JVS©^«, R 3 &3) AD$*>K^ 
*KS£fcfiC l~C4 7;i'+;UST'M^$nT^T ! b«i;^C 1-C8 7M 

3. R 3 fr\ 1) g^S^ : tL'TViT : bck^AxP7U-^S, 2) a) AD^ 
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>m?&iz\tc i~c 6T)i*)i&-ew®:ZnT^-cb£<. seta*®?- 

#b-l) Any>gf, 7KKS*fctt«»S*WUTVsT*)«fcVi*^+v 
;VSlf«jft$nT^Tt>«fcViCl— C6 7;W*;U«. b-2) e^a^wtT 
lsTfe«fcV»C3-^C6^n7;WWC 1~C4 7JWH> £fc»b-3) 
g$S£WUT^Tt>£V>C 3 ~C6 v£P7;i^;UgTfi&£nTlAT ; b£ 
W.2-5?fc v;US, 3) a) AD^Sf^fcliC 1-C6 

7;wuSTitiftsnTv»T ! bJ;<, secsisf^b-i) /\oy>gf, 

7K^» £ * W b T tA T & «fc V Jl/ # 3- vMT'ii £ tit <A T t> «fc 

^Cl~C6 7j^JH. b-2) giMtU^tt)J:^C3~C6y^ 
07KJWC1-C4 7MJH, *fclib-3) C3-C6^a7W 
STl^ntl^yt Kntf+V b'U = yJVS, £fcte4) a) ADy>« 
: f^HCl~C6 7MJHttS!Snw&i<, llg^b-i) 

Snx^Tti^ViC l-C6 7;^M, b-2) S&g£WbWT'b«fcH 
C3-C6 ->^o7M^-C 1~C 4 7JMr JUS* Sfcttb-3) C3~C6 

->^P7;^;i/Sx j en^ns^$tiTv^>?t Kp^v^Ufh^t h 

4. R 3 #l) iil^lrlTtXfect^f'J 2) fi^S^^UTV^T 

fc.t^f'JSyJH, 3) a) APy>H^^fc«C l-C67WiTf 
&snwrt>«i:<, S5i:S*IWb-i) Aoy>gf, 
riS^flTliXbil^M^yMT^^ntlXfei^C 1 ~C 6 
7;b+;P», b-2) g&g££UWrfccfc^C 3-C6^Q7;i/W 
l~C4 7JV=!rJH. £7cteb-3) IHfc££WLWCt>«kV>C 3~C 6 > 
77D7;i/^;UST-^$nT^T : bJ;Vil, 2-yt K P-2-:**7 fc: U SWS, * 
fcfcU) a) Aoy>gfifcttC l~C6 7;WU£TiI&£nWT i b«fc . 

TfectV^M^rv^STfi^^nT^T^ct^C 1~C6 7;U^S, b- 
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2) §&S£*rLTtiTt>«fc^C 3~C6v^D7;Wl'-C l~C4 7i^ 
S, £/iteb-3) C3~C6yi'07JWHTIi$nTt^yhHat 

*v fcf'J 5 v;vST-^^if « i ~ 3 \z^mo^^ $ ?V-;wt;£^£7cte 

7. R'^-NR 4 R 5 (^4", R 4 43«tm 5 «|SI-^fc«ffl^oT7K^lHT> CI 
~C8 7J^S, b< (iC 3 ~C 8 D7MJl/S^t»t^^\ £fc 

9 . R^tK^I^T, R 3 # 1 ) 7k^H£fcteC 1~C6©7 

a n y >w,t. 7mm £ fc & w lt wr *> j: n a ->^st-s^ 

StlWCfccfc^C l~C67J^;PS, b-2) «&g£WLT^Tt><fcV> 
C 3~C 6 ->^07MJ1/-C 1 ~C 4 7KM, *Jfcttb-3) SMS^^T 
LWt&cfc^C 3~C 6 v£D7;i/^;UgTfi&2ftTV>T s b«fcl>>l. 2-vt 
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try swgTfcsw*^ i ~ 9 (D^-ftifr-mizmmnffls^ = y 

11. R'#75/»T\ R 2 «IiC4-C 6f>^D7;i/^;PSTM^^n 

i 2. ^T©if^^M«n^sf^i (iiB®©^-r5^y*-;wb^#)^/; 

1 ) 5- [6-7=7-8- (3-7MD7x-JH -9H-9-:/ U -M -\-*?)l>-l 2-yk 

2 ) 1- 12- [6-7= / -8- (3-7;U^D 7x-;W -9- (2-^ n^-;W -9H-2-7 P, J - 

14. Q££OT^-CH£;tnrr3^>*/< a^l/-;Hfc£«3"T?&£» IS 

S«n?*3, 111*31 i fcEttOtt^ = ^-;WfcS&*fctt3S3¥«K:wg 

$ n&&& 5 Ms-en e 

1 6 . w*^ 1-15 ovjfn* i mizmmcD®^ = ^ % /-;wk^«*fc 
«^©^^wicw*sn*ffi**vitt^ne><7)7Kfn^*w^fiJt»tT**^ 

1 7 . i~i5 ovi-rn^ i EfcEffiaSfite-r = *V-;Mb£^£7c 
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1 8 . i~i5 ©vi-rn^ i ^n8B«o*g^-< s £V-;wfc£#j££ 

1 9 . i~i5 (Dw-rn^ i «ice«©«^ s *v-;Mfc-»£fc 

2 1 . i~i5 oii-rn^ 1 3®{cE«©i»^-f s ^/-Mt^^tz 

2 2 . ~FlE5£ 



R s tel) *$JSFf, 2) ad^>M^ 3) it— NR 6 R T (iW> R 6 £ J;tfR 7 &|n] 

-%tz\mmtz?T7m&Ts C2~c5 7->^s, ci-cstjwh, 





(A2) 
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r^^Mmw^t-mzt^xm^n^ c 2 ~c 5 (ommomvtj s;s^ 

^STK&^nWC^cfc^o ) , 4) AD^r>if, Tk^S, C1-C4 
7 JU^ Jl/X£ £12 C 3 ~ C 6 -> 9 □ 7; WPSTSM $nT^Tt)ctWC2~ 
C8 7K-;«. 5) )\U^yW,=f; 7K^felJCl~C47;^MT' 
I^^nx^TfciUC 3 ~C 8 7J^-;H> 6) AD^ygf, 7Kg&S£ 
fcttC l~C4 7;WPST"M£nWT : bJ;^C 1-C8 7MJH. * 
fcte7) ACi^>IiC^ 7K&S£}tteC l-C4 7J^HtI^nT^T 

t)ctv^c i ~c 87j^t ->a^^>*t, 

*),>;^C3~C8 7;i'*-^S, 2) Any^If, zK&SSfcttC 1 ~C 4 

7;^;uSTS^$nxviTt)<tviC3~c 8 7)Wr—)v&* 3) Aay>i 

^, *B6»*fe«C l~C4 7;^JWSTIlljiSnT^T*)«k^C 1~C 8 7 
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